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EDITOR'S PREFACE. 



There can be no question as to the value of a good Atlas of Anatomy as an aid to 
the acquisition and retention of correct ideas regarding the structure of the human body and 
the relations of its various parts. Anatomy, at least the descriptive part of it, is learned only 
when one can call up a mental picture of the part in question, and volumes of description will 
do less to furnish a correct picture than will a single dissection or the inspection of an accurate 
illustration. This is especially true as regards relational anatomy, and without an accurate 
knowledge of the relations of parts the student or practitioner will find himself sadly at sea in 
his application of Anatomy to diagnosis and treatment. 

To both the student and the practitioner, therefore, a good Atlas must prove a great boon, 
to the one in enabling him to impress upon his mind what he has seen in the laboratory, without 
recourse to the pernicious " quiz-compend," which is but a Tantalus cup, to the other in 
recalling the mental image more or less blurred by time. The present Atlas, with its wealth of 
accurate illustrations and its thorough though concise descriptive text, is presented to English- 
speaking students and practitioners in the full confidence that it will prove of the greatest value 
to them. 

The work of the Editor in adapting the Atlas for English readers has largely been confined 
to changes in the nomenclature and in the arrangement of the text. In the original German 
edition the text and Atlas were separate volumes, the Atlas proper being provided with a 
descriptive epitome of the parts represented in the various figures. It has seemed best, both to 
the publisher and to the Editor of the present edition, to unite the text and Atlas in a com- 
mon volume, much repetition being thereby avoided and the result being still a volume of con- 
venient size. The translation of the German text has been done by Dr. W. Hersey Thomas. 

As to the nomenclature employed, it is essentially that proposed by the Basel Committee 
on Anatomical Nomenclature, the terms being, however, for the most part Anglicized. . In the 
section on Myology the Latin terms have been retained throughout, since usage has already 
made many of them familiar in their classical form and it seemed preferable, for uniformity's 
sake, to use that form for all. A few terms may be found somewhat unfamiliar to English- 
speaking students of anatomy, and when these are used the more familiar term has been 
added in parentheses. The adoption of a uniform code of nomenclature is of such great im- 
portance that the slight inconvenience which the present generation may experience in the 
temporary use of a double set of names for a few structures will be more than counterbalanced 
by the advantages which a universal terminology will eventually offer. 

The Editor. 

University of Michigan, April lo, igo6. 
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AUTHOR'S PREFACE. 



When I was invited by the publishers to prepare an atlas of descriptive anatomy at a time 

when good atlases were in abundance and the wants of the preceding decennium had been 

; largely supplied, I did not accept without due reflection as to the demand for such a work. I 

L believed that this demand could be best tested by having students use the existing atlases in 

• their dissections. This test demonstrated not only the possible popularity of an appropriate 
■ work, but in many respects emphasized the necessity of preparing an atlas which would be 

• handy, practical, not too comprehensive, provided with illustrations true to nature, and 
\, specially adapted for the use of medical students in the dissecting room. 

My first thought, consequently, was to produce an atlas which would supply the practical 
wants of both the student and the physician. It is not an atlas for the finished anatomist. The 
admirable atlas of Toldt contains a vast number of well-chosen illustrations, but it is so com- 
prehensive that it is difficult for the student to pick out what he actually needs, and, owing to 
its high price and the fact that many of its illustrations are not true to nature, it has not met 
with great favor from the student body. In the present atlas the aim has been to limit the 
material to what is absolutely necessary. 

The first volume has been compiled as an atlas especially adapted for use during dissection, 
and the illustrations have consequently been arranged to conform to the usual methods of 
instruction in anatomy. The fundamental principle of the work has been to avoid any unusual 
presentation of the subject which would make the recognition of well-known relations more 
difficult for the beginner. 

To the best of my knowledge this is the first anatomical atlas in which multicolor lithography 
has been employed. Almost the entire myology has been illustrated in this manner; of the 
thirty-four plates in this volume, thirty were made by this method and the remaining four by 
the so-called three (four) color process. The other illustrations were made by the so-called 
half-tone method, the complete adaptability of which is abundantly demonstrated by the pic- 
tures. Additional explanatory figures and diagrams have been reproduced by simple line- 
etching. No woodcuts have been employed, since the failure of the latter method to produce 
illustrations true to life has been distinctly shown by several of the newer anatomical atlases. 
It leaves entirely too much to the discretion of the wood-engraver, whereas the photomechanical 
method of reproduction depends entirely upon the impression made upon the photographic 
plate by the original drawing.* 

♦ It has been claimed for the woodcut that many designations may be cut in the matrix, so that reference lines 
are not necessary. To my mind, this advantage is not of much value, since it is quite a limited one. Lithography alloy's 
of a much f reer subsequent addition of the designations to whatever extent they may seem desirable, and when small 
tbejr are not so illegible as they frequently are in the woodcut. Since it is undoubtedly true that a large number of 
Hncs are inelegant and confusing, they have been made in as few instances as possible, and where many designa- 
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14 author's preface. 

In order to insure the accuracy of the illustrations, all of the preparations were photographed 
and the photograph was made exactly the same size as the intended illustration, lenses of the 
longest possible focal length being employed to avoid perspective distortion.* In the great 
majority of the illustrations photographs were employed as the basis of the drawings; Figs. 
167 to 171 are direct reproductions of photographs, and Figs. 178 and 181 were made from 
photographs which had been touched up. Only a few illustrations are diagrammatic, and in 
such instances it has been so stated in the titles. 

The illustrations produced by the half-tone method have been made much clearer by the 
use of a number of colors. A buflf color has been employed for the bones in the pictures of the 
joints and of the muscles, and various colors have been used for the diflFerent bones of the skull 
and in the topographic views of the cranium, f No illustration has been omitted which would 
make the relations of the parts more readily understood. Microscopic and topographic anatomy 
have been disregarded to a certain extent, although enough has been given to serve as an outline 
for the subsequent voliunes, which will be more topographic than descriptive in character. The 
parts have been designated according to the Basel nomenclature. 

The original drawings for this Atlas were executed by Messrs. K. Hajek and A. Schmitson.J 
The former gentleman, who will also furnish the illustrations for the subsequent volumes, has 
performed his diflScult task with such special aptitude and cleverness that the remaining volumes 
promise to be even better and to exhibit still greater uniformity in the method of production. 

A number, of the specimens from which the illustrations were made are in the collection of 
the Anatomical Institute (Wurzburg), and I take this occasion to express my special thanks 
to Professor Stohr for his permission to employ them in this work. The majority of the joint 
preparations, all of the muscle dissections and some of the bones, I have myself prepared for 
the Atlas. In addition to the photographed specimens, other dissections have been made and 
compared, so that every illustration in the book has an individual character, with the exception 
that marked anomalies have been corrected. The muscles have been given a bright red color 
such as they exhibit in a fresh body after they have been exposed for a short time, although 
less intense tones have been selected than those of the natural muscular and fatty tissues. 

The publishers have spared nothing to make the illustrations excel those of all other works 
in character and to equal if not exceed those of the majority in number. In spite of this, how- 
ever, the price of the work is much lower than that of most other atlases. 

The Author. 



tions were necessary they have been distributed over several figures. In some instances explanatory outline etchings have 
been appended with the designations inscribed thereon. In the lithographic plates the inscriptions have been made hj 
a second impression. 

* In a few cases in which perspective distortion was feared even when lenses of the longest focal lengths were em- 
ployed, the subject was photographed to one-half the size of the desired illustration and the photograph was subsequently 
enlarged. 

t In carrying out this idea the same bone, has always been represented by the same color; for example, the palate bone 
in blue, the ethmoid in orange. 

X About ten of the illustrations in the Atlas were sketched by W. Freytag, drawing master in the University, and 
subsequently completed by Mr. Hajek. 
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ATLAS AND TEXT-BOOK 



OF 



HUMAN ANATOMY. 



! INTRODUCTION. 

Human anatomy treats of the structure of the human body, in contrast to physiology, 
irhich treats of function, and it is usually subdivided into general anatomy and special anatomy. 
General anatomy is practically synonymous with histology, and treats of the structure of the 
component parts of the body. 

Special anatomy is usually termed descriptive or systematic anatomy, since it consists of 
Ibe simple description of the different parts and systems of the body. It is consequently com- 
posed of a number of subdivisions: Osteolog>', treating of the bones; Syndesmology, treating 
of the joints and ligaments; Myology, treating of the muscles; Splanchnology, treating of the 
viscera; Angiology, treating of the vessels; Neurology, treating of the nervous system; and of 
the description of the organs of special sense and of the skin. 

Descriptive anatomy, considered from the special standpoint of the mutual relations of the 
individual parts, is termed topographic anatomy, and that branch of anatomy which has to 
do with the development of the body is designated Embryolog>'. 

To indicate the relations of the different parts of the body to each other or to the body in 
general, certain technical expressions are employed. In describing the position of a structure 
it is always to be assumed that the body is in the erect posture. The median plane divides the 
body into two almost similar halves,* since man, like the majority of animals, is bilaterally 
symmetrical. Any plane of the body which is parallel to the median plane is termed sagittal 
(from the sagittal suture, see page 79); those which pass through the body horizontally are 
tenned horizontal or transi'crse, while vertical planes at right angles to the median plane are 
known as frontal planes, since they are parallel to the forehead. If a part is situated nearer 
to the median plane, it is designated internal or medial; while if it is more remote, it is said to 
be external or lateral. The direction toward the median plane is spoken of as inward and the 
opposite direction as outward. 

The words internal and external are also employed in reference to the cavities of the body 

^ Although the bilateral symmetry is not complete in the adult body, it is perfect during embryonic life. 
3 17 



1 8 INTRODUCTION. 

or to the inner or outer surface of a portion of the body; in this connection it is frequently better 
to substitute the word superficial for external, and deep for internal. Above and below ^ like 
all other designations, refer to the erect position of the body, and this direction may be frequently 
better indicated by the terms cranial and caudal. In front and behind refer to the anterior 
and posterior surface of the body, but this relation may be more accurately expressed by ventral 
and dorsal. 

Special additional designations are to a certain extent necessary for the extremities. In 
this connection, proximal means nearer to the trunk and distal more remote. In the forearm 
it is preferable to use the words radial and ulnar instead of outer and inner, since during prona- 
tion (see page 123) the inner side is directed outward and vice versa; and since the palm of 
the hand and the sole of the foot are designated respectively as the volar and plantar surfaces, 
the words volar and plantar are used to indicate the position of parts situated upon the corre- 
sponding surfaces. 



OSTEOLOGY. 

GENERAL OSTEOLOGY. 

The greater portion of the skeleton of the human body is composed of bones, the remainder 
consisting of cartilages, and since the bones consist largely of lime salts they are much firmer 
than the cartilages, which, though hard, are nevertheless flexible. The parts of the skeleton 
are either paired or single, the latter being in the minority. 

The bones of the human body vary greatly in their form, shape, and size. The largest 
bone is the thigh bone or femur; the smallest are the sesamoid bones of the hand and the auditory 
ossicles. According to form, we usually distinguish between long or tubular bones, broad or 
flat bones, and short bones, while bones possessing air-containing cavities are also called pneu- 
matic bones. 

The long bones have in general a cylindrical shape and are found only in the extremities. 
With few exceptions, they consist of a middle portion or shajt (diaphysis) and of two ends or 
extremities (epiphyses*). The shaft contains a cavity, the medullary cavity, which is filled with 
bone-marrow, and it is on this account that these bones are also termed tubular bones. The 
bony substance of their shaft surrounds this medullary cavity and, on account of its firm structure, 
is known as the compact substance, in contradistinction to a less dense spongy substance, which 
consists of a fine network and forms the greater portion of the extremities of the bones with 
the exception of a very thin outer compact layer of cortical substance. 

The long bones of the human body are found only in the skeleton of the extremities. They 
are as follows: the clavicle, the humerus, the radius, the ulna, the five metacarpal bones, the 
bones of the fingers and toes, the femur, the tibia, the fibula, and the metatarsal bones. The 
ribs are classified with the flat bones. 

The broad or flat bones are markedly flattened in one direction and have the shape of 
flat or curved plates. Their central portion consists of spongy bone, the cortex being formed, 
however, by a more or less thick layer of compact cortical substance. In many instances they 
are provided with well-marked processes. In the flat bones of the skull the spongiosa is known 
as the diplo'e, while the layers of compact substance are designated as the outer and inner vitreous 
tables. The flat bones of the human body are: the sternum, the scapula, the innominate bones, 
the ribs, and many of the cranial bones. 

The short bones have an irregular form and no one of their diameters greatly exceeds the 
others. They consist almost entirely of spongy tissue, their compact cortical layer being fre- 
quently very thin. They are frequently associated in groups, as in the carpus and tarsus. The 

* The terms epiphyses and extremities are not, as a rule, synonymous, since the portions of the bones designated 
as extremities usually contain portions of the diaphysis as well. 
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20 ATLAS AND TEXT-BOOK OF HUMAN ANATOMY. 

most important short bones of the human body are: the true vertebrae, the carpal bones, the 
tarsal bones, the patella, and the sesamoid bones. 

In addition to the long, flat, and short bones there are a number which cannot be classified 
in any of the three categories. These are designated as irregular bones ; as a rule, they repre- 
sent transition forms between the broad and flat bones, as in the cases of the sacrum and of 
many of the cranial bones. Among the latter there are also some — ^for example, the temporal 
bone and the occipital bone — which in a portion of their extent are typical flat bones, while in 
their remaining portions they would be regarded as belonging to the group of the short or irreg- 
ular bones. 

All the varieties of bones may possess prominences which take the form of projections, 
ridges, and processes of the most varied shapes. According to their size and form, they arc 
designated as tubercles, hiberosiUes (rough, more or less pronounced projections), s pines ^ crests 
(rough lines or projecting ridges), processes, condyles (also termed condyloid or articular processes), 
epicondyles {i. e., projections situated above the condyles), and outgrowtlts (apophyses). In 
a similar manner many bones possess excavations {jovece or jossce), impressions, grooves, furrows 
{sulci), notches (incisure) , perforations (foramina), slits (hiatus), and canals. The enlarged 
rounded ends, particularly of the long bones, are frequently called heads, while the constriction 
situated beneath them is known as the neck. All bones possess larger or smaller foramina for 
the entrance of the nourishing blood-vessels; these are known as the nutrient foraminay and 
are particularly large in the shafts of the larger long bones, where they lead into a nutrient canal, 
which extends into the medullary cavity. 

The bones of the human body are usually studied in the macerated condition, i. e., after 
their soft parts have been removed by putrefaction. The bones of the living body and of the 
dead subject, however, consist not only of bony substance, but also of a series of soft tissues, 
some of which partly resist putrefaction, so that the "entire bone" is composed of the following 
constituents: (i) The actual bony tissue; (2) the periosteum; (3) the articular cartilage; (4) 
the bone-marrow; and (5) the nutrient vessels and ner\xs. 

The macerated bone represents not only the bone-ash, i. e., the calcium salts of the bone, but also contains other 
organic constituents. The bone substance consists chemically of almost two-thirds inorganic, and of a little more than 
one-third organic material; the latter is chiefly gelatin or ossein, and may be demonstrated in the form of the so-called 
bone-cartilage by extracting the calcium salts with acids. The inorganic constituents of bone are, calcium carbonate 
(about 85.5 per cent.), calcium phosphate (about 9 per cent.), calcium fluoride (about 3.5 per cent.), and magnesium 
phosphate (about 1.75 per cent.), and may be demonstrated by heating the dried bone to incandescence. Both the bone 
cartilage and the calcined bone retain the original shape of the bone from which they were obtained, the organic and the 
inorganic constituents being intimately intermingled. 

The actual bony tissue appears in two modifications, which pass into each other, how- 
ever, without demarcation, the compact substance and the spongy substance. The former has 
a dense and apparently quite uniform structure, while the spongy substance consists of a fine 
network of bony trabecular, which at first sight seem to be without definite arrangement. 

In reality, however, the architecture of the spongy substance is by no means irregular. 
Its parts arc arranged in such a manner as to produce a firm and resistent structure with the 
greatest possible saving in weight, and a careful examination of its trabeculae and plates will 
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show that they are placed so as to lie in the direction of the greatest pressure or muscular trac- 
tion exerted upon the bone, and every bone or part of a bone formed of spongy substance con- 
tains, consequently, several intersecting systems of trabeculae which cross each other mostly at 
right angles (Figs. 167 to 171). 

Almost nowhere in the body do we find bony tissue uncovered, as it is enveloped either 
by articular cartilage or by periosteum. Articular cartilage covers the ends of two bones form- 
ing a joint, as in the extremities of most of the long bones; the remainder of the bone is enveloped 
by periosteum, a fibrous connective-tissue structure of varying thickness, which is of great im- 
portance for the nourishment, growth, and regeneration of the bone. Articular cartilage is 
hard but elastic, and consists of the so-called hyaline cartilage. Its thickness varies greatly in 
different bones, being sometimes only the fraction of a millimeter or in other cases amounting 
to several millimeters. (For the more minute structure of bone, periosteum, articular cartilage, 
and bone-marrow, see Sobotta's "Histology," Saunders' "Medical Hand Atlases.") 

The bone-marrow appears in two varieties, the red and the yellow. The yellow marrow 
is really fat tissue, and is found in the medullary cavity of the long bones of the adult, while 
in young individuals these spaces arc filled by red marrow, a soft vascular structure, which is 
also situated in the finer medullary spaces of the adult bone between the spong>' trabecular 

The vessels nourishing the bone arc found chiefly in the medullary cavity and periosteum, 
but they also occur in the bony tissue itself. The nerves, on the contrary, are found principally 
in the periosteum, the bony tissue having no nerves, and the articular cartilage neither nerves 
nor vessels. 

In certain regions of the human body, even in the adult condition, portions of the skeleton 
are formed by cartilage^ as at the anterior extremities of the ribs, and since cartilage is elastic 
and flexible, it plays quite a different functional r61e from that of bone. These cartilages are 
enveloped by a connective-tissue covering, the perichondrium. 

With reference to the development of bone, two varieties of bone formation are recognizable. The great majority 
of the bones are laid down in cartilage at a certain stage of fetal development, and these bones, which arc thus preformed 
in cartilage, stand in contrast with those which are formed by the direct ossification of connective tissue, the so-called 
membranous bones, examples of which are to be found in the majority of the flat cranial bones and in many of the facial 
bones. (For a minute description of the processes of ossification, see Sobotta's " Histolog>'," Saunders' " Medical Hand 
Atlases.") 

During the transformation of the cartilaginous into the bony skeleton, — a process which begins early but proceeds 
slowly and lasts very long, usually not being completed until the twenty-fifth year, — so-called centers of ossification 
appear in the cartilaginous portions of the skeleton. These centers may be single (short bones) or, as is usually the 
case, multiple, and sometimes they occur in relatively large numbers and arc somewhat irregularly arranged (as in the 
sternum). Usually, however, particularly in the long bones of the extremities, the center for the future shaft of the bone, 
the diaphysial center, appears first, while the ends or epiphyses still remain cartilaginous, and each epiphysis later de- 
velops at least one and frequently several separate centers of ossification (the exceptions are given upon page 92), which 
not only appear at a much later period than the diaphysial center, but long after birth are still separated from the cen- 
ter for the diaphysis by a layer of cartilage. This is termed the epiphysial line (synchondrosis cpiphyseos)^ and it finally 
disappears and the bone becomes ossified throughout. 
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SPECIAL OSTEOLOGY. 

The human skeleton may be separated into three chief divisions: (A) The skeleton of the 
trunk; (B) the skeleton of the head; (C) the skeleton of the extremities. 

From the standpoint of embryology and evolution the skeleton should be divided into: (i) The axial skeleton, 
i. e.t the vertebral column with its adnexa and the greater part of the base of the skull; (2) the appendicular skeleton, 
i. f ., the skeleton of the extremities; and (3) the membrane and visceral bones, i. e., the flat bones of the cranial vault 
and the facial bones, and those portions of the skeleton which represent the visceral or branchial skeleton of the lower 
vertebrates. 

The skeleton of the trunk is formed by the vertebral column and its appendages (the ribs 
and the sternum), the skeleton of the head is represented by the skull, and the skeleton of the 
extremities is further subdivided into the skeleton of the upper and that of the lower extremit}-. 

The Skeleton of the Trunk* 

The principal portion of the skeleton of the trunk is the vertebral column^ which is com- 
posed of a series of parts, the vertebrcB. A typical vertebra consists of a body and of arches, 
these latter being subdivided into a posterior or dorsal and an anterior or ventral arch. The 
posterior or dorsal arches surround the spinal cord, while the anterior or ventral arches, in the 
form of the ribs, are well developed only in the thoracic portion of the vertebral column and 
are rudimentary in the remaining vertebrae; they surround the vegetative cylinder of the body, 
the intestine. While the dorsal arches are firmly united with the bodies of the vertebrae, the 
ribs are paired bony arches articulating with the thoracic vertebrae behind and anteriorly with 
a special bone, the breast-bone or sternum. 

The entire series of the vertebrae form the spine or vertebral column, and the thoracic ver- 
tebrae with the ribs and the sternum form the thorax. The skeleton of the trunk consequently 
consists of the vertebral column together with the thorax. 



THE vertebral COLUMN- 

The True Vertebre. 

In the vertebral column two main subdivisions may be recognized. One subdivision is 
formed by the true vertebrce, the other by the jalse vertebrce, the former being separate bones 
connected by ligaments and joints, while the latter are united by bony tissue to form larger 
bones. The entire human spinal column consists of thirty-two to thirty-five vertebrae; of these, 
twenty-four are true vertebrae and eight to eleven arc false vertebrae. The true vertebrae may 
be separated into three subdivisions: (i) The cervical vertebrae; (2) the thoracic or dorsal 
vertebrae; and (3) the lumbar vertebrae. There are seven cervical, twelve thoracic, and fiw 
lumbar vertebrae. 

A typical vertebra is composed of: (i) The body; (2) the vertebral arch; and (3) a num- 
ber of processes. 
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The body (Figs, i and 2) is composed of spong>' substance enclosed by a thin layer of cor-l 
tical compact bone. It presents a superior and an inferior plane or cu^^-ed surface, an antcrioi 
surface markedly convex from side to side and slight!)- concave from abo\e downward, andl 
a posterior surface which is concave in both directions. The posterior surface usually presents! 
one or more lai^c nutrient foramina and, with the vertebral arch, completes the enclosure c 

^' the spinal foramen (joramen verlebrale). The arch consists of somewhat fimicr tissue ihanl 
the body and fonns from a half lo three-quarters of a circle. The portion continuous withl 
the body on each side is known as the pedicle or root (radix arcus vertebra) (Fig. i), and presents 

' « notch upon both its upper and its lower surface {Ike superior and injerior vertebral notches^ 
(Fig. 2), the notches of contiguous vertebrae fthe inferior notch of the upper vertebra and t 

a superior one of the lower vertebra) together forming an intervertebral foramen which communi-J 




Fio. I.— A vertebra 



cates with the spinal canal. The superior inten-ertebral notch is usually the shallower; ihft; 
inferior one the deeper. 

The processes of the vertebne consist of the articular processes (Fig. 2), for the purpose 
of articulation with neighboring vertebra, and the spinous (Fig. 2) and transverse jiroccsses 
(Fig. 1), which serve as points of attachment for the muscles. Every typical vertebra possesses 

ffniif articular processes, two superior and two inferior, and these bear articular surfaces which 
correspondingly named. Of the remaining processes, the spinous process is single, while 
tiansirTrse processes are paired. 



THE CERVICAL VERTEBRA 
Of the seven ccr\ical vertebra;, ihe two uppermost ones, the first or atlas, and the second 
"^ axis (epistropheus), show marked deviations from the type. They are abo known as "rota.- 
toiy" N^crtcbrie, in contradistinction to the remaining vertebra (flexion vertebra). 

The general characters of the cer\ical venebnc (Figs. 4, 5, and 6) are as follows; The 
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Fro. 4. — The cervical vertebne seen from behind and partly from the side (j). 
Fig. s- — The fifth cervical vertebra seen from above ({). 
Fig, 6, — The seventh cervical vertebra seen from above ({). 
Fig. 7, — The atlas seen from above (4^). 
Fig. 8. — The axis seen from above (4). 



bcxiies are relatively small, low, oblong (or quadrilateral with rounded comers), and they in- 
crease in size from above downward. The bodies are smaller than in any other region of the 
spine, and their upper surfaces are concave from side to side and slightly convex from before 
backward, while the lower surfaces are concave from before backward and slightly convex from 
side to side. As a consequence of this, the upper surface of every vertebra projects laterally 
beyond the body of the vertebra next above 
(Figs. 3 and 4). 

The arches of the cer\ical vertebne (Fig. 5) 
are of medium height and arise by a pedicle which 
is directed outward and backward. Together with 
the body, the arch surrounds a spinal foramen 
which is very wide, especially in its transverse 
diameter. The articular processes (with the ex- 
ception of those of the upper two vertebne) are 
placed obliquely, so that the plane of the articu- 
lation passes from above downward and from 
before backward, and the articular surfaces are 
consequently in a middle position between a hori- 
zontal and a frontal plane, those nearer the skull 
approaching the horizontal position, and those 
nearer the thoracic vertebrae the frontal plane. 
The transverse processes (Figs. 5 and 6) of 
all the cervical vertebra; are perforated by a large round foramen (joramen Iransversariutn), 
a peculiarity which distinguishes the ccr\'ical from all other vertebrie. Furthermore, the ends 
of the transverse processes arc prolonged into two tubercles separated by a groove (sulcus nervi 
spinalis) (Fig. 5), situated upon the surface of the transverse process. 

The anierior root of the transverse process, which passes directly outward tram the body of the vertebra and a 
separated from the posterior root by the foramen transversarium, the sulcus nervi spinalis, and the constriction tjetwwn 
the two tubercles, is known as the costal process {processus coslurius), and represents a rudimentary rib adherent to the 
tnie transverse process which is represented by the posterior root. This costal process is occasionally independenl, 
especially in the seventh ccn'ical vertebra, and forms then a cervical rib. 

The spinous processes (Figs. 4 and 5) are for the most part small, somewhat downwardly 
inclined, and distinctly bifid at their apices. 

From the third to the sixth the cervical vertebrae are typical. The seventh (Fig. 6) is dis- 
tinguished by possessing a long spinous process which is not bifid and is directed downward, 




Fio. 3. — Cervical vertebrie si 
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and in these respects the form of the vertebra approaches that of the thoracic vertebrae. Its 
spinous process is the uppermost one discoverable by palpation, and the bone is therefore also 
known as the vertebra prominens. The anterior tubercle of its transverse process is either 
entirely or almost entirely absent, and the foramen transversarium is usually smaller than in 
the other cervical vertebrae. 

The first cervical vertebra, or atlas (Figs. 4 and 7), is characterized by a series of negative 
peculiarities. The body is absent, but in its place we find an anterior arch, opposite the custo- 
mary posterior arch which the bone also possesses. The spinous process is also wanting, its 
place being taken by a prominence known as the posterior tubercle, corresponding to which 
there is an anterior tubercle upon the anterior arch. Finally, instead of articular processes, 
it possesses two upper and two lower articulating surfaces, and both the superior and the inferior 
vertebral notches are absent. 

In the atlas there are distinguishable therefore an anterior arch, a posterior arch, and the 
connecting lateral masses, which are the strongest portions of the bone. The anterior arch is 
shorter and weaker but higher than the posterior one; anteriorly (ventrally) it presents a slight 
projection, the anterior tubercle; posteriorly (dorsally, i, e., toward the spinal canal) a round 
shallow articular surface {fovea articular is dentis), for articulation with the odontoid process 
or dens of the axis (the second cer\ical vertebra). 

The posterior arch of the atlas bears upon its posterior surface a short projection, the pos- 
terior tubercle, a rudiment of the spinous process, and is the lowest of all the arches of the 
cervical vertebrae (and in fact of all the vertebrae). It is flat and broad, however, and presents 
upon its upper surface near the pedicle a furrow which is sometimes shallow and sometimes 
broad and deep, and which is occupied by the vertebral artery. This groove is not infrequently 
bridged over and converted into a foramen or short canal with a rough inner margin: 

The inner portion of each lateral mass of the atlas {tuberositas atlantis) projects markedly 
into the anterior part of the spinal canal, so that the latter is converted into a smaller anterior 
compartment, for the reception of the odontoid process of the axis, and a larger posterior com- 
partment. This posterior compartment is really the spinal foramen and contains the spinal 
cord. Upon the upper surfaces of the lateral masses are the upper articular surfaces for the 
reception of the occipital condyles. These surfaces are bean-shaped and, corresponding 
to the convexity of the condyles, they are concave from anteriorly and within to posteriorly 
and without. In the middle they are constricted and occasionally divided. On the under 
surface of the lateral masses are found the inferior articular surfaces which serve for articulation 
with the second cervical vertebra and resemble the similar surfaces of the other vertebrae more 
than do the superior articular surfaces, possessing plane, but slightly inclined (almost horizontal) 
surfaces. 

The transverse processes exhibit the same characteristics as the transverse processes of 
all the cervical vertebrae, but are larger. Like the others, each possesses a foramen transver- 
sariimi, but the sulcus nervi spinalis and the tubercles are absent. 

The second cervical vertebra (Figs. 4 and 8), or axis {epistropheus), so called because the 
occiput and the atlas rotate upon it, is on the whole a typical cervical vertebra, except that its 
body has adherent to it the original body of the atlas, which forms the odontoid process {dens 
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Fig. 9. — The tenth to the twelfth thoracic and the first and second lumbar vertebrae seen from the side 

and slightly from behind (}). 

Fig. id. — The tenth thoracic vertebra from above (|). 

Fig. II. — The sixth thoracic vertebra from the side (\). 

Fig. 12. — The third lumbar vertebra seen from above {{). 



epistrophei) and projects into the anterior compartment of the spinal foramen of the atlas. Thfc 
odontoid process is cone-shaped with a rounded apex, and presents an anterior facet for articu 
lation with the anterior arch of the atlas and a posterior articular facet which is not always dis 
tinct. Instead of articular processes the upper part of the body presents corresponding articular 
surfaces for connection with the atlas; these surfaces are slightly convex and but a trifle inclined 
from the horizontal. 

The spinous process (Fig. 4) is fairly well developed and always distinctly bifid; the trans- 
verse processes, on the contrar}^, are smaller than those of the atlas and their tubercles and sulci 
nervi spinalis are likewise absent, although there is usually a shallow groove for the second 
spinal nerve on each side behind the superior articular facet. The inferior articular processes 
are more inclined than the superior ones, and already show the characteristics of those of tht 
flexion vertebrse. 

The foramina transversaria of the articulated cervical vertebra; form a canal for the passage of the vertebral artcn- 
and vein (the former runs through the upper six only). The markedly developed anterior tubercle of the transverse pro- 
cess of the sixth cervical vertebra is known as the carotid tubercle or tubercle of Chassaignac {tuherculum carotUum). 

THE THORAQC VERTEBRA. 

On account of the independent development of the ribs in the thoracic region, we find no 
fused costal rudiments in the thoracic vertebrae such as occur throughout the remainder of the 
true vertebrae, and the thoracic vertebrae are consequently of the purest type. 

Their bodies (Figs. 9, 10, 11, and 21) increase in size and height from above downward. 
In the upper thoracic vertebrae their surfaces are elliptical, like those of the cer\dcal region, 
but as we pass downward they become rounder, then cordiform, and finally reniform in the 
lower members of the scries, which approximate the form of the lumbar vertebrae. And not 
only do the bodies become larger, but their lateral diameter especially is increased as they gradu- 
ally approach the form of the lumbar vertebrae. Their contiguous surfaces are almost per- 
fectly flat. The spinal foramen (Fig. 10) is not only absolutely, but even relatively smaller 
than that of the cervical vertebrae, and in the upper members of the series it is rounded, while 
in the lower ones it is rather triangular. The upper and lower margins of the bodies each present, 
immediately in front of the pedicles, a demifacet for the head of a rib (Fig. 11). The first and 
the two (or three) lowest vertebrae, however, show deviations from this arrangement, the former 
having an entire facet upon the upper margin, and each of the latter (Fig. 9) presenting an entire 
facet toward the middle of the body of the vertebra. 

The articular surfaces for the heads of the ribs are placed on two adjacent thoracic vertebra? in such a manner 
that each vertebral margin docs not receive exactly one-half of the articulation, but toward the lower end of the serin 
more than half and then two-thirds of the entire surface occurs upon the lower vertebra until the eleventh, and occasion- 
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lly the tenth also, possesses an entire costal facet (Fig. 23). Those vertebrae which possess an entire facet have typically 
ao inferior facet. 

The arches of the thoracic vertebrae (Fig. 10) are high and thick. The articular processes, 
^irith the exception of those of the twelfth vertebra, lie ahnost in the frontal plane and are placed 
that the ahnost round and slightly concave inferior surfaces look forward, while the slightly 
vex superior ones look backward, the surfaces forming part of a thick c)'linder the axis of 
'^v'hich lies in front of the vertebral body. The superior processes are verj' prominent, while 
the inferior ones project but sUghtly. 

The long transverse processes (Fig. 10) are strongly developed. They are directed back- 
ward as well as outward, and have thickened club-shaped extremities. The anterior surface 
of this thickening usually presents an approximately circular, slightly concave articular facet, 
for the accommodation of the tubercle of a rib; this facet is wanting, however, in the eleventh 
and twelfth vertebra? (Fig. 9), and the transverse process of the latter often shows a variable 
development, frequently consisting of several irregular tubercles. 

The spinous processes (Figs. 9, 10, and 23) are long and three-sided, and are directed ob- 
liquely dowTiward, one border looking upward and one surface downward. Those of the middle 
vertebrae of the series overlap each other like the shingles of a roof (Fig. 23). That of the twelfth 
^•ertebra (Fig. 9) resembles those of the lumbar vertebrae. 

The twelfth thoracic vertebra (and sometimes the eleventh also) is the only one that can be designated as atypical, 
since it exhibits several characteristics of the lumbar vertebrs (the shape of the spinous process, body, and spinal foramen, 
the j)Osition of the articular processes and the appearance of the accessory and mammillary processes upon the rudi- 
mentary transverse processes). The facet for the head of the rib alone shows the true nature of the twelfth thoracic 
vertebra, just as the facets upon the bodies (and transverse processes) are the surest i>oints of identification for the thoracic 
vertebrae in general 

THE LUMBAR VERTEBRJE- 

The lumbar vertebrae (Figs. 9, 12, 21, and 23) are the largest of the true vertebrae. The 
bodies in particular are large, ver}' high and broad, and have plane reniform surfaces, /. e., 
the\' arc convex anteriorly and concave posteriorly. The anterior surface is distinctly concave 
from above downward and convex from side to side, so that the upper and lower surfaces of 
the bodies are considerably broader than their middle portions. Also the bodies of the lower 
lumbar vertebrae at least (and especially of the fifth) are distinctly higher anteriorly than pos- 
teriorly (Fig. 23). 

The arches of the lumbar vertebra (Fig. 12) are strongly developed and ver}- high, but 
show no further peculiarities; the spinal foramina arc small and approximately triangular. 
The articular processes are well formed and project markedly both above and below, and the 
articular surfaces are slightly curved and are almost in the sagittal plane, the concavity of the 
upper surfaces looking backward and inward while the convexity of the lower ones is directed 
forward and outward. The surfaces represent sections of a large hollow cylinder, whose axis 
is situated, not in front of the vertebral bodies, as in the thoracic region, but behind them (behind 
the spinous process), and the inferior processes of each vertebra are consequently overlapped 
laterally by the superior processes of the next succeeding one. The inferior processes of the 
fifth vertebra are united with the upper articular processes of the sacrum (see page 29). 
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Fig. 13. — The sacrum seen from behind (dorsal surface) (}). 

Fig. 14. — The sacrum seen from in front (pelvic surface) (}). 

Fig. 15. — The sacrum seen from above (base) (}). 

Fig. 16. — Horizontal section of the sacrum at the level of the second sacral foramina (}). 

Fig. 17. — Median longitudinal section through a sacrum, showing the synchondroses between theiodl 

vidual vertebra* (}). 

Fig. 18. — The sacrum and coccyx seen from the side (}). 

Fig. 19. — The coccyx seen from in front (|). 

Fig. 20. — The coccyx seen from behind (|). 



The transverse processes of the lumbar vertebrae (Fig. 12) are long, directed almost ati 
right angle from the spinal column, and distinctly compressed from before backward. Ther 
represent rudimentary lumbar ribs and are therefore really the costal processes,* while a smal 
projection situated at the base of the "transverse process," the accessory process (Figs. 9 and 
12), corresponds to the transverse process of the thoracic vertebrae. This accessory process if 
characteristic for the lumbar vertebrae, and although sometimes poorly marked, it usually ap- 
pears even in the twelfth thoracic vertebra. The superior articular processes of the lumbar 
vertebrae also exhibit another round roughened protuberance, the mammillary process (Figs. 
9 and 12). 

The spinous processes (Figs. 9 and 12) are verj' strong and high and are distinctly com- 
pressed from side to side. They extend directly backward and show a slight thickening ai 
their apices. 

The False Vertebre. 

The false vertebrae, which are variable in number, form two bones, the sacrum and the 
coccvx. 

THE SACRUWL 

The sacrum is that portion of the vertebral column which is connected with the pehic 
girdle and completes the latter posteriorly; it consequently forms a portion of the jxilvis itself. 

It is a broad, curved, moderately flat, shovel-shaped bone (Figs. 13 and 14), which is broad 
and thick above, and narrow and thin below (Fig. 18). In it there may be distinguished an 
anterior relatively smooth surface, concave in both the sagittal and transverse directions, and 
known as pelvic surface, because it looks toward the pelvic cavity, and a posterior extremely 
rough dorsal surface. The broad upper surface of the sacrum is called the base and the lower 
angle the apex. 

The pelvic surface presents a number of transverse ridges, usually four, which connect 
four pairs of irregular rounded foramina kno\yn as the anterior sacral foramina. The ridges 
correspond to the junctions of the five originally separate sacral vertebrae of which the bone 
is composed, while the sacral foramina indicate the junctions of the bodies w-ith the lateral pro- 
cesses (costal and transverse processes). The anterior sacral foramina communicate pos- 

* These processes occasionally form so-called abdominal or lumbar ribs. 
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ly with the spinal canal and extend laterally as grooves which gradually become shallower 
re finally lost upon the lateral masses of the bone. 

The portions of bone situated external to the sacral foramina and which are particularly 
developed in the upper part of the sacrum, where they articulate with the pelvic girdle, 
csignated as the lateral masses (partes laterales) (Fig. 15). Their lateral surfaces exhibit 

ear-shaped articular surfaces, known as the auricular surfaces, which articulate ^ith the 
: bones, and occur chiefly upon the first, to a limited extent upon the second, and even 

the third sacral vertebra (Fig. 18). Behind the auricular surfaces there is an irregular 
1 impression, the s€u:ral tuberosity (Fig. 13), which is united by a ligament with a similarly 
jd part of the pelvic bone (see page 95). At the junction of the base of the sacrum and* 
elvic surface there is a feebly marked line, the sacral portion of the ileopectineal line (linea 
nalis)y which separates the true from the false pelvis. 

The upper surface of the sacrum (Fig. 15) also possesses a slightly uneven surface intended 
rticulation with the lower surface of the fifth lumbar vertebra. The form of this surface 
ly fits the corresponding surface of the body of the fifth lumbar vertebra and exhibits all 
haracteristics of a lumbar vertebra, including a superior vertebral notch and a superior 
liar process. 

The dorsal surface of the sacrum (Fig. 13) has four pairs of rounded foramina which ex- 
correspond in their position to the anterior ones. In addition, it exhibits a series of parallel, 
1, frequently interrupted ridges, a median single ridge, and two rows of paired ridges. The 
m ridge, known as the crest, consists of the more or less fused spinous processes of the 
acral vertebrae, and is more pronounced than the lateral ridges. These (Fig. 13) are sepa- 

by the i)ostcrior sacral foramina, the inner ridge known as the articular crest and the outer 
IS the lateral crest. The former is, as a rule, the least pronounced of all the ridges, and 
med by the fusion of the articular processes of the sacral vertebra;, only two of these pro- 
> on each side retaining a certain degree of independence, the superior processes of the 
rcrtebra and the inferior ones of the fifth. The former lie at the base of the sacrum and 
illed the superior articular processes of the sacrum; they articulate with the inferior articular 
sses of the last lumbar vertebra and are equally well formed. Their articular surfaces 
laced midway between the sagittal and the frontal plane. The articular crest is continued 
ward on each side over the apex of the sacrum and usually projects beyond it as a hom- 
irocess called the sacral cornu. This i)rocess is the modified lowermost articular process, 
s united by ligaments to a similar process on the coccyx. 

The lateral sacral crest is to be rcganled as formed by the fusion of the transverse processes 
orms a rough ridge which is occasionally interrui)ted. 

The sacrum is traversed throughout its length by a canal (Fig. 17) which is the direct con- 
tion of the spinal canal and is known as the sacral canal. It is tolerably wide in the upper 
of the sacrum, but rapidly diminishes in both its sagittal and transverse diameters as it 
nds. It terminates externally between the sacral comua as the sacral hiatus (Fig. 13), 
s connected with the anterior and posterior sacral foramina by four short transverse canals, 
Uervertebral foramina (Fig. 16). 
The posterior wall of the sacral canal is formed essentially by the completely fused arches 
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Fig. 2 1 . — The vertebral column seen from in front (})• 
Fio. 32.— The vertebral column seen from behind (}). 
Fig. 23. — The vertebral column seen from the left side (J), 



of the sacral vertebrae. The inten-ertebral foramina correspond to the sim 
the true vertebnc; but in the latter there are no o|)enings comparable to the 
at least not in the bony spinal column. This is due to the fact that the spinal 
an anterior and a posterior branch within the sacral canal instead of outside o 
Sis in the true vertebra?, or, to go l)ack a step further, it is due to the fact that wl 
the scries of true vertebra* the ribs or costal j)rocesst\s remain distinct from or 
sacrum the costal processes, which are represented in the lateral masses, fuse 
unite with the transverse i^roccsses, so that the intervertebral canals are dos 
ends. 

The apex of the sacrum presents an elli})tical surface for articulation wit! 
at its sides there is a shallow notch which is converted into a foramen by the t 
of the first coccygeal vertebra and the connecting ligaments (see page 113). 

THE COCCYX. 

The coccyx (Figs. 18, 19, and 20) is a small bone of variable length font 
of four or five (rarely three or six) cjuite rudimentarj' vertebra* {vertebra tarn 
vertebra alone shows some vertebral characteristics, since there can be recogn 
tions of transverse processes as well as of the upper articular prcKcsses which 
into the coccygeal corniia. The transverse j)r(Kesses also frecjuently appear ir 
tebra in the shape of feeble indistinct j)rojections, but the remaining coccyg 
irregular, rounded pieces of tone. None of the ccKcygcal vertebrx' })()ssesses a 
arches or of a spinous process, and the individual vcrtubrie are united either 1 
or (more rarely) by bony tissue. 

The sacrum shows typical sexual (lifferences, since it Is broader, shorter, and less curved in t" 
male. Not infre(|uently the first sacral vertebra remains j^artly or even entirely inrhiH-ndent {the * 
and the first coccygeal vertebra frequently fust^s with the sacrum, in which cast* the sacral and cocc 
united by bony tissue. 

THE VERTEBRAL COLUMN AS A WHOLE* 

The vertebral column is completed by its ligamentous connections and j)? 
intervertebral discs situated between the bodies of the vertebrae (see page 1 1 
vertebral column be observed from the side (Fig. 23), its marked curvature 
apparent. This curvature is manifold, the cer\ical portion of the column b( 
riorly, the thoracic portion markedly concave anteriorly, the lumbar portion 
anteriorly, and the sacrum concave anteriorly. At the junction of the lum 
the sacrum, where the convexity of the former i)asses into the concavity of t 
a marked angulation called the promontory. The curvatures of the vertebral 
ject to individual variation. 
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In viewing the vertebral column from in front (Fig. 21) it will be noticed that the sacrum 
is by far the broadest part of the spine. From here upward the vertebral column becomes 
smaller until the fifth thoracic vertebra is reached, whence it commences to enlarge as it ascends. 
In the upper cer\'ical region the column again decreases in size, but the atlas is broader than 
the bones which lie below it. A study of the profile of the spinal column (Fig. 23) shows, how- 
ever, that its greatest thickness is found in the lumbar region. 

Just as the anterior surface of the vertebral column is completed by the intervertebral discs 
between the bodies of the individual vertebrae, so too the spaces between the arches are simi- 
larly filled by ligamentous tissue. These spaces are largest in the lumbar region and between 
the two upper cervical vertebrae (Fig. 22), in the latter instance because the arch of the atlas 
is extremely low. 

The spinal canal (canalis vertebralis), formed by the spinal foramina of the individual 
vertebrae, has not, therefore, a uniform bony boundary even in the region of the true vertebrae, 
but at intervals is covered in only by membranous structures. It communicates laterally with 
the inter\'crtebral foramina (Figs. 23 and 36), each of which is formed by two vertebrae; above 
it is continuous with the cranial cavity; and its lower end is formed by the sacrcU hiatus, which, 
however, is almost completely closed by ligaments. 

•There are twenty-three pairs of inter\'ertebral foramina, six in the cervical region (see page 
26), twelve in the thoracic region, and five in the lumbar region. Those in the lumbar region 
are the largest, while those situated between the cervical vertebrae are the smallest; between 
the atlas and the occiput there are no intervertebral foramina whatever, and those between the 
atlas and axis arc only partially limited by bone. The lowermost intervertebral foramen lies 
between the fifth lumbar vertebra and the upper surface of the sacrum. The intervertebral 
foramina in the cervical region arc exactly between the transverse processes, while in the thoracic 
and lumbar regions they are in front of them (Fig. 23). 

THE DEVELOPMENT OF THE VERTEBRAL COLUMN. 

As far as the development of the bony vertebral column is concerned, each vertebra arises from three centers of 
ossification, one for the body and one for each half of the vertebral arch. Ossification commences at the end of the 
second month of embryonic life, the centers for the arches appearing somewhat earlier than those for the body and also 
giving rise to the different vertebral processes. In addition to these chief centers, accessory centers develop considerably 
later, at the age of puberty or even subsequently, and appear as flat discs on the apices of the spinous and transverse 
processes, on the mammillary processes of the lumbar vertebra?, and on the upper and lower surfaces of the vertebral 
bodies. These epiphyses do not unite with the remainder of the vertebra until the growth of the body has been com- 
pleted. 

In the first year of life the two centers for the vertebral arches unite, in the third year the arches become joined to 
the bodies, while the epiphyses remain distinct until the twenty-fifth year. 

In the atlas the center for the body is wanting. The anterior arch remains cartilaginous for a long time, not ossify- 
ing until the first year, and not uniting with the j)osterior arch until the fifth or sixth year. The two centers for the pos- 
terior arch remain sei)arated until the third year. 

In the axis there is a center for the body and a similar one (originally double) for the odontoid process. Both unite 
in the third year. 

The sacral vertebra ossify in a similar manner to the true vertebrae. In each there is a single center for the body, 
two for each arch, epiphyseal plates, and special ventral centers corresponding to the sacral ribs. The body and arches 
of the fifth sacral vertebra unite first (second year) and then follows the union of the l)ody and arches of the first ver- 
tebra (fifth and sixth year), while bony union between the bodies does not occur until the twenty-fifth year or later. 
In the coccyx the first vertebra is ossified at birth, the last one not until the twentieth year. 
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Fig. 24. — The first rib of the right side seen from above and from the side (}). 

Fig. 25. — The second rib of the right side seen from above and from the side (}). 

Fig. 26. — The posterior extremity of the seventh rib of the right side seen from behind and partly fna 

below (J). 

Fig. 27. — The seventh rib of the left side seen from behind (§). 

Fig. 28. — ^The seventh rib of the left side seen from within (§). 



THE RIBS* 

The ribs (costce) belong to that limited group of skeletal segments which remain partb 
cartilaginous throughout life. Attention may first be directed to the bony ribs, of which the.t 
are twelve pairs (Figs. 24 and 30), corresix)nding to the number of the thoracic vertebrae. 

The ribs arc not tubular bones, but flat bony strips of considerable length. Those in tit 
middle of the series arc quite uniform in shape^ only the upper and lower ones showing certain 
deviations. 

In a typical rib the following parts may be recognized : 

1. The heady the posterior (vertebral) slightly thickened end. It presents an articular 
surface (Fig. 27), which is opposed to the bodies of the vertebrae, and is marked by a mediai 
ridge, the crest, which divides it into an upper and a lower articular surface for the two vertebral 
bodies with which it articulates. 

2. The fiecky a constriction situated external to the head (Fig. 28). Its upper margin ii 
formed by a ridge, crest 0} the necky which is separated from the body of the rib by a rough emi- 
nence, the tuberclcy presenting a facet for articulation with the transverse process of a thoFacic 
vertebra. 

3. The body, the longest part of the rib. This is placed vertically and is distinctly flattened 
from without inward, so thai an external and an internal surface may be recognized; near the 
tubercle it presents a rough surface, the angle of the rib (Fig. 28). The rib is at first directed 
outward, backward, and downward, but at the costal angle it turns upon itself and passes for- 
ward. On the inner surface of the lower margin of the body there is a groove, the costal groaic 
(Fig. 28), which gradually Ix'comes shallower as it approaches the anterior costal extremitj*, 
and causes the lower margin of the rib to be sharp while the upper one is more rounded. At 
its anterior extremity, the Ixxly of the rib presents a roughened, somewhat shallow surface for 
the reception of the costal cartilage. 

The typical ribs are the third to the tenth, the first two and the last two exhibiting certain 
j)eculiarities. The first rib (Fig. 24) is short and broad; it is not placed vertically but ahnost 
horizontally, so that an upper and a lower surface may be recognized in its ix)sterior portion, 
and an u];per or outer and a lower or inner surface in its anterior portion. Its head has no 
crest, since the first rib usually articulates with the body of the first thoracic vertebra only 
and not with two adjacent vertebra?, and its angle coincides with the tubercle. Near the 
anterior extremity of its body there is a low rough protuberance, known as the scalene tuberck 
or tubercle of LisfranCy for the insertion of the scalenus anticus muscle, and behind this tubercle 
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:e is a broad shallow groove, the subclavian groavcj for the subclavian artery, aftd close 
ide this groove a roughened surface for the insertion of the scalenus medius muscle. 

The second rib (Fig. 25) resembles the first and, at the same time, the typical ribs as well. 
is longer than the first rib, but its posterior portion shows the same peculiar torsion of the 
ly, so that one surface looks outward and upward while the other is directed downward and 
ard. The position of its anterior extremity is typical, and it possesses a capitular crest, 
lough the tubercle and angle still coincide. A roughness, the tuberosity, serves for the origin 
me, or sometimes two digitations of the serratus magnus muscle. 

The eleventh (Fig. 29) and especially the twelfth ribs (Fig. 30) are short and but slightly 
^tA. The crests of the head are wanting and the tubercles have no articular surface, being 
er merely indicated or entirely absent. The costal sulci, especially that of the twelfth rib, 
very indistinct or almost wholly wanting. 

The bony ribs increase in length from the first to the seventh and then decrease downward 
he twelfth. The typical ribs present a curvature which corresponds to that of the thoracic 
I and is known as the surface cur\'ature. It is only in the cases of the first and the posterior 
:ion of the second ribs that the outer (lower) border corresponds to the thoracic wall. 

By torsion cun'ature is meant the torsion of the ribs upon their axes. Such a torsion Ls found in the first and second 
since they pass from a horizontal into an oblique plane, but a certain amount of torsion also occurs in the middle 
cal) ribs as their anterior extremities pass from a vertical to an oblique plane, so that the up|)er margin is directed 
niorly. On the other hand, only the anterior extremities of the two lower ribs are vertical, the posterior extremities 
Qg their upper border directed backward (Fig. 35). 

The costal cartilages connect the bony ribs with the sternum, but it is only in the upper 
len ribs that the sternal connection is a direct one (Fig. 34). The eighth, ninth, and tenth 
s have a common cartilage which is continuous with that of the seventh, and the eleventh 
1 ti;v'elfth ribs have free ends with short cartilaginous apices. Consequently true and false 
\ may be recognized, the true ribs being the first to the seventh and the false ones the eighth 
Jie twelfth. The eleventh and twelfth ribs are also termed floating ribs. 

The costal cartilages are flat, are placed vertically like the ribs, and their margins are rounded, 
sessing neither grooves nor ridges. Their length rapidly increases from the first to the seventh 

then decreases markedly, the eleventh and especially the twelfth ribs having merely car- 
i^nous apices; the first costal cartilage is also xQvy short but broad. The cartilages, par- 
ilarly of the middle ribs, become distinctly wider as they pass toward the sternum. 

The first and second cartilages arc inclined slightly downward toward the sternum (from 
)ve downward and from without inward), the third is exactly horizontal, and from the fourth 
vnward there is an increasing inclination from below upward and from without inward (Fig. 
I. The cartilages of the sixth to the tenth ribs are often quite broad and articulate with each 
ler by \'ariously formed processes passing upward and downward; they form synchondroses 
as is usually the case, diarthroses, and by their union there is formed an arch-like lower 
rder for the thorax, the costal arch. 
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Fig. 33. — The thorax together with the left shoulder girdle, seen from behind (^). 

Fig. 34. — The thorax together with the left shoulder girdle, seen from in front (J). 

Fig. 35. — The skeleton of the trunk, divided by a medium longitudinal section, together with di 

shoulder and pelvic girdles, seen from the left side (\). 

Fig. 36. — The skeleton of the trunk, divided by a median longitudinal section, together with 'J 

shoulder and pelvic girdles, seen from the median line (J). 



develops a broad mass which unites with the sacrum and is to be regarded as a sacral rib (lumbosacral vrrtrbn, >f 
page 30), and the posterior arch of the atlas and the j)ortions representing the arches of the sacral vcrtebne someLDd 
fail to ossify, so that the spinal canal remains open posteriorly (rhachischisis). 

The ribs frequently fork near the costochondral articulations, the two jwrtions so formed usually uniting aci 
so that a fenestration of the rib is produced. 

Foramina are not rare in the sternum and one is frequently found in the xiphoid process. At the upp»cr end of '^ 
manubrium, at the sides of. the interclavicular notch, two small bones which are termed episiernal hones occasdoaii' 
occur. 

THE SKELETON OF THE HEAD. 

The sum total of the bones of the head is designated as the skiill or cranium^ and this por- 
tion of the skeleton differs from the others in that all of its constituents, with the exception oi 
the lower jaw, are firmly united even in the macerated condition (the exact nature of the imioc 
is described under "Syndesmology," page 107), so that special means arc required to separate 
the individual bones from each other, and such a separation is not usually successful if the indi- 
vidual is too old. A skull the bones of which have been isolated, is known as a disarticulated 
skull. 

The completely formed adult skull is an extremely complicated structure, some of the 
individual parts being united in such a manner that it is quite difficult to recognize them. Soik 
bones, indeed, arc scarcely visible in the perfect skull, owing to the fact that they are to a greai 
extent covered or overlapped by the other cranial bones. Before describing the indindual 
cranial bones it will be advantageous to consider briefly the skull as a whole, in order to obtain 
an idea of the toi)Ography of the individual cranial bones and of their chief component parts. 
The skull will therefore be studied first from in front, then from the side, from below (without 
the inferior maxilla), and from above, looking downward upon the great cranial cavity which 
encloses the brain, and finally the outer and inner aspects of the cranial vault will be considered. 

THE ANTERIOR ASPECT OF THE SKULL. 
If the anterior aspect of the skull (Figs. 37 and 38) be examined, it will be seen that the 
bony forehead (frons) is formed by the vertical portion of the jrontal hone, and that toward the 
vertex a slightly serrated suture, the coronul suture, separates the vertical plate of the frontal 
from the two parietal bones. The frontal bone also forms the upper margin of the orbit, and 
at the outer margin of the orbit it is separated from the contiguous zygomatic or malar bone by 
a suture, the zygoniatico- jrontal suture. The prcKX'ss of the frontal bone articulating -with the 
zygomatic tone in this situation is known as the external angular or zygomatic process. To 
either side of the frontal bone will be observcxl the anterior inferior or splienoidai angle of the 
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>arietal bone, which is separated from the greater wing of the sphenoid bone by the spheno- 
barieial suture. A portion of the temporal bone is also visible on the anterior aspect of the skull. 

Below the vertical plate of the frontal bone are the large orbital cavities, the greater portion 
)f whose roofs are formed by the orbital plates of the frontal bone, which articulate with the 
)rbital surface of the greater wings of the sphenoids, the intervening suture being the spheno- 
frontal suture; they are separated from the lesser wing of the sphenoids by the superior orbital 
issure (sphenoidal fissure). The sphe?wzygomatic suture is situated in the outer wall of the orbit 
between the greater wing of the sphenoid and the zygomatic bone, the latter forming a part of 
he outer wall of the orbit, as well as the outer and a portion of the lower margin of the orbit. 

The bony bridge of the nose is placed between the two orbital cavities, and in this situation 
he frontal bone articulates on either side with three bones which, from within outward, are 
he fiasal bone, the nasal or frontal process of the maxilla, and the lachrymal bone. The inter- 
r'cning sutures are called the ftasojrontal, the jrontomaxillary, and the jrontol€u:hrymal sutures. 

The two nasal bones, which form the main portion of the bony bridge of the nose, are sep- 
iratcd from each other by the internasal suture, and from the nasal process of the maxilla by 
he nasomaxillary suture. They form the upper boundary of the anterior nares (apertura piri- 
'armis)y which are bounded throughout the rest of their circumference by the two maxillce. 
These two bones are separated in the median line by the intermaxillary suture, and the frontal 
)r nasal process of each is separated from the corresponding nasal bone by the nasomaxillary 
mture, and borders externally upon the lachr}Tnal bone (for a detailed description sec the orbital 
:avity, page 73). The maxilla also forms the inner half of the floor of the orbit and of the 
nferior orbital margin, the inferior orbital (sphenomaxillary) fissure, in the floor of the orbit 
jcparating the maxilla from the greater wing of the sphenoid. 

Below the inferior orbital margin, in the body of the maxilla, is the injrambital foramen, 
ind in the anterior nares can be seen the bony nasal septum,^ and also the fiasal concha (turbin- 
ited bones), particularly the inferior ones, which project from the outer wall of the nasal fossa. 
\t the junction of the intermaxillar}' suture with the lower margins of the anterior nares there 
!s a bony spine, the anterior nasal spine. The zygomaticomaxillary suture separates the maxilla 
:rom the zygomatic bone, whose malar surface is visible in the anterior view of the skull. The 
ower portion of the maxilla forms the tooth-bearing alveolar process. 

Finally there is the majidible or lower jaw. Its middle portion or body presents a foramen, 
he mental foramen, and the tooth-bearing alveolar portion; to either side (and somewhat fore- 
ihortened in the figure) the ramus. 

THE LATERAL ASPECT OF THE SKULL. 

The lateral aspect of the skull (Figs. 39 and 40) contains a number of bones which have 
Dcen already considered in the description of the anterior cranial region. Above and anteriorly 
^'e observe that the frontal bone is separated from the parietal bone by the coronal suture, and 
Tom the greater wing of the sphenoid by the sphenofrontal suture. The zygomatico frontal 
mlure separates the zygomatic process of the frontal bone from the froniosphenoidal process 

* The anterior portion of the nasal septum is cartilaginous. 
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of the zygomatic bone, and the temporal ridge commences at the zygomatic process of the frontal 
bone and passes backward in a curved manner over the frontal and parietal bones. 

Behind the frontal bone is seen almost the entire parietal bone. It is limited ajiterioriy 
by the coronal suture and is separated from the occipital bone posteriorly by the lawbdaid sulun. 
Its lower border articulates with the greater wing of the sphenoid by the sphenoparietaJ suiun, 
with the squamous portion of the temporal bone by the squamosal suture, and with the mastcal 
portion of the temporal bone by the parietomastoid suture. 

The only portion of the occipital bone visible in the lateral view of the skull is its squamMs 
portion, which is separated from the mastoid process of the temporal bone by the occipilomastd 
suture. 

Below the frontal and parietal bones, the temporal surface of the greater wing of the sphenoid 
is visible. It is separated from the zygomatic bone anteriorly by the sphenozygonuUic suiun, 
and from the squamous portion of the temporal bone posteriorly by the sphenosquamoscd sutun. 

The first portion of the temporal bone to attract attention in the lateral aspect of the skuD 
is the squamous portion, from which a long process, the zygomatic process, passes almost hori- 
zontally forward to articulate with the short temporal process of the zygomatic bone by the 
zygomcUico- temporal suture; the two processes together forming the zygoma or zygomatic arch. 
The origin of the zygomatic process of the temporal bone marks the tennination of the inferior 
temporal line as it passes from the parietal to the temporal bone. 

Below the inferior temporal line there is upon the lateral surface of the skull a slightly 
depressed area, the planum temporale, formed by the temporal and parietal bones, the greater 
wing of the sphenoid, and a small portion of the frontal bone. In the zygomatic region the 
planum temporale deepens into the temporal fossa. 

The portion of the temporal Une situated upon the temporal bone forms approximately 
the anterior boundary of a second portion of the temporal bone visible in the lateral view of 
the skull, the mastoid portion, which derives its name from a strong conical protuberance, the 
mastoid process. 

A third portion of the temporal bone to be seen in the lateral cranial region is the tympanic 
portion, and is situated immediately below the root of the zygoma, forming the outer and lower 
circumference of the large opening of the bony external auditory meatus (mealus acusticus 
externus). 

In looking at the skull from the side, the malar surface of the zygomatic bone is directed 
toward the observer. In the lateral aspect of the maxilla there may be observed (as in the 
anterior view) the anterior nasal spine, the frontal process, the nasomaxillary suture by which it 
articulates with the nasal bones, and the alveolar process, which is directed toward the simi- 
larly named portion of the* mandible. 

In the lower jaw we see the body with the mental foramen, and almost at right angles \^ith 
the body, the ramus, the upper portion of which is divided by a deep notch, the sigmoid notch, 
into two processes, the coronoid and the condyloid processes. The articular surface of the 
condyloid process rests in a fossa of the temporal bone situated below the root of the ^goma, 
the mafidibular or glenoid jossa. 
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THE EXTERNAL SURFACE OF THE BASE OF THE SKULL. 

The inferior asj)cct of the human skull, exposed by the removal of the lower jaw, presents 
n extremely irregular surface (Figs. 41 and 42), and is termed the external surface of the base 
f the skull, basis cranii externa^ to distinguish it from the internal surface which forms the 
oor of the cranial cavitv. 

Passing from before backward, there may be noticed first the bony plate of the hard palate, 
'hich is bounded externally by the alveolar process of the maxilla and the upper row of teeth, 
t forms the bony partition separating the oral and nasal cavities, is composed of two bones 
pon either side, the palatine process of the maxilla, forming its anterior two- thirds to three- 
uarters, while the posterior third or fourth is furnished by the horizontal portion of the palate 
one. It is traversed in the median line by the median palatine suture^ the anterior extremity 
f which contains the incisive joramen, a pit-like depression, which leads to a canal of the same 
ame. The palate bones are separated from the palatine processes of the maxilla by the trans- 
erse palatine suture, and at the posterior extremity of the median palatine suture, the two bones 
[jmiinate in a spine, the posterior nasal spine. The posterior free margins of the horizontal 
)lates of the palate bones form the lower boundary' of the posterior narcs or choance, the pos- 
erior outlets of the bony nasal fossae. 

To the outer side of the hard palate is seen the short, broad zygomatic process of the maxilla, 
which articulates with the malar bone by means of the zygomaticomaxillary suture. There is 
also to be seen the anterior extremity of the injerior orbital or sphenomaxillary fissure between 
the upper jaw and the greater wing of the sphenoid bone. The zygomatic arch, formed by the 
junction of the zygomatic process of the temporal bone with the temporal process of the z>'go- 
matic bone, is distinctlv visible. 

A large portion of the external surface of the base of the skull is formed by the sphenoid 
bone. The greater wings are almost entirely visible and are limited posteriorly and externally by 
the sphenosquamosal suture, their foreshortened temporal surfaces, already noticed in the lateral 
new of the skull, being seen to unite with the infratemporal surfaces, which are actually situated 
in the base of the skull, at a distinct angle marked by a rough ridge, the injratemparal crest. 

The posterior margin of this infratemporal surface is separated from the contiguous petrous 
[X)rtion of the temporal bone by the sphenopetrosal fissure, which is continuous internally with 
an irregular foramen, the foramen lacerum. The extreme j^ostero-external angle of the greater 
wing of the sphenoid, the spine, is directc*d toward the temj>oral bone, and presents a round 
3|)ening, the foramen spinosum, which leads into the cranial canty and transmits the middle 
meningeal arterj'. In front of this is a larger oval ajXTture, the foramen oi'ale, through which 
Jie mandibular dinsion of the trigeminal nerve emerges from the cranial cavity. 

In the middle of the base of the skull a part of the body of the sphenoid bone is visible 
X'twecn the two greater wings, but its anterior portion is partly concealed. It will be obser\'ed 
ihat the posterior margin of the bony nasal septum, which in this preparation represents the 
leplum choanarum^ is formed by the vomer, which articulates with the body of the sphenoid 
tn* means of a broad base, known as the ala vomeris. 

A strong process, the pterygaid process, which is dinded lengthwise into two plates, projects 
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downward from the body of the sphenoid. The broader, larger, external plate is termed the 
external pterygoid plate, and the narrower internal one, the iniemai pterygoid plate, terminates 
below in a small hook-like process, the hamular process (hamulus pterygoideus). The pter>'goid 
process of the sphenoid bone articulates in this situation with the horizontal plate of the palate 
bone and also with a process of this bone, its tuberosity {processus pyramidalis), which is directed 
backward and outward and fills the gap between the external and internal pterygoid plates, 
consequendy aiding in the formation of the pterygoid fossa, which occupies the interval between 
the two plates- 

In the palate bone, at its junction with the pter}^goid process of the sphenoid, there is a 
larger anterior foramen, the greater palatine foramen, and usually several smaller posterior 
openings, the lesser palatine foramina. 

The posterior half of the external surface of the base of the skull is formed by the two tem- 
poral bones and by the occipital bone. All the four portions of which the temporal bone is 
composed arc visible, namely, the inferior surfaces of the petrous portion, of the mastoid portion^ 
and of the tympanic portion, and a part of the squamous portion. The apex of the petrous 
portion lies in an irregularly shaped opening, the foramen lacerum; it is separated from the 
sphenoid bone anteriorly by the sphenopetrosal fissure and from the occipital bone p>osterioriy 
by the petro-occipiial fissure. The mastoid portion articulates with the occipital bone by means 
of the occipitomastoid suture. 

Of the squamous portion, one sees mainly the zygomatic process (forming a portion of the 
zygomatic arch) and the mandibuiar fossa, which acconmiodates the condyloid process of the 
mandible and presents anteriorly the articular eminence. Of the mastoid portion, there is to 
be seen the mastoid process {processus mastoideus), which has a deep groove, the digastric fossa 
{incisura nvastoidea), upon its inner surface, and, at the side of the occipitomastoid suture, an 
opening, the mastoid forai^ien. The tjonpanic portion, with the meatus auditorius externuSy 
is placed between the mastoid process and the mandibular fossa, and in front of it there is a 
fissure, the Glaserian fissure {fissura petrotympanica). 

There are many foramina and fossae upon the ver}' rough and irregular lower surface of 
the petrous portion of the temporal bone. Slightly to the inner side and in front of the mastoid 
process is the pointed styloid process; between the mastoid and styloid processes there is an 
opening, the stylontastoid foramen; to the inner side of the styloid process there is a rather deep 
depression, the jugular fossa, leading into the cranial cavity through an irregular opening, the 
jugular foramen; and to the inner side and in front of the jugular fossa there is a round opening, 
the external orifice of the carotid canal. 

The occipital bone forms the large remaining portion of the external surface of the base of 
the skull. In the adult skull it is united with the sphenoid so that its basilar portion is continuous 
anteriorly with the body of the sphenoid bone without demarcation. Posteriorly the basilar 
portion forms the anterior margin of the foramen magnum, while the portions of bone external 
lo this foramen, known as the lateral portions, present the two large occipital condyles, by means 
of which the skull articulates with the first ccr\dcal vertebra or atlas. The base of each condvle 
is perforated by a short canal, the hypoglossal or anterior condyloid canal, while the termination 
of a similar canal, the cofidyloid or posterior condyloid, is visible behind the condyle. 
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F1g8, 41 and 42, The skull seen from below, the outer surface of the base ('/b) 

In tig. 42 the tbHous bones are colored as in fig. 38 except that the occipital is vellow ttrenked | 
with red and the palatines are blue. 
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There is further to be observed the entire nuchal surface (planum nuchale) of the squamous 
K)rtion and a foreshortened portion of the planum occipitale, the boundar}- between the two 
K)rtions being formed by a rough line, the superior nuchal, which extends laterally from the 
entral external occipital protuberance. Below the upper line, the nuchal surface is crossed by 
he inferior nuchal line. 
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By the internal surface of the base of the skull (Figs. 43 and 44) is understood the floor 
of the cranial cavity which is exposed by sawing horizontally through the bony cranium and 
removing the calvarium. It is concave, and contains the so-called cranial fossae, of which there . 
are recognized an anterior, a middle, and a posterior jossa (Fig. 45). All three fossae meet in 
a saddle-like elevation, the sella turcica, which is a portion of the body of the sphenoid bone and 
is situated somewhat anteriorly to the middle of the cranial cavity. 

The anterior cranial fossa is relatively flat. The greater portion of its floor is formed 
by the orbital plates of the frontal bone (Figs. 43 and 44), whose upper surfaces are directed 
toward the cranial cavity and arc known as the cerebral surfaces. They present j)eculiar eleva- 
tions and corresj>onding depressions, called respectively cerebral juga and digitate impressions, 
and ihey also present grooves for blood-vessels. The two halves of the frontal bone are sepa- 
rated anteriorly by a ridge, the frontal crest, which commences at a foramen, the foramen ccecum, 
and posteriorly the orbital plates of the frontal bone articulate with the lesser wings of the 
sphenoid by the sphenofrontal suture. 

Lying Ix-tween the two orbital plates of the frontal tone and extending from the foramen 
csfcum to the sphenoid bone there is a thin lx)ny plate, characterized by toing perforated by 
numerous foramina. It is the cribriform plate of the ethmoid bone, and it presents in its median 
line a comb-like elevation, the crista ^alli, and articulates with the frontal lx)ne by means of the 
frontoethmoidal suture. 

In the median line behind the cribriform plate of the ethmoid is seen the fugum sphenoidale 
^>f the sphenoid bone with the ethmoidal spine, and to cither side are observed the lesser wings 
^f the bone, these latter arising from either side of the Ixxly of the sphenoid by two r(K)ts which 
<^nclose an opening, the optic foramen. Near the sella turcica, the lesser wing of either side 
projects into the middle cerebral fossa as a short, slightly curved, hook-like process, the anterior 
^iinoid process. 

The middle cranial fossa is much deeper and larger than the anterior one, and is divided 
into two halves by a marked median elevation, the sella turcica. In this there may be recog- 
^2ed the high Ixick of the saddle, the dorsum sella', with the hypophyseal fossa in front of 
*^ and, still further anteriorly, the olivary eminence (iuberculum sclhr). In front of the latter 
'^ a groove, the optic groove (sulcus chiasmatis), and a second groove, the carotid gnxnr, is situated 
^n each side of the sella turcica. A short distance Ix-hincl the dorsum sellie wc find the spheno- 
^^ipital synchondrosis, a slightly serrated line which indicates the l^oundar)- between the Ixxly 
^ the sphenoid and the occipital bone and is the remains of the synchondrosis originally separat- 
^ the two bones (see page 47 J- 




directed obliquely anteriorly and leading into a short canal, the joramen ovale, and the joramett 
spinosum. 

In addition to the greater wing of the sphenoid bone, the floor of the middle cranial fossa 
is formed by the cerebral surface of the squamous portion of the temporal bone and by the an- 
terior surface of the petrous portion, the posterior surface of the petrous portion and the mastoid 
portion helping to form the floor of the posterior cranial fossa. The boundaries of the tempt 



: INTERNAL SURFACE OF THE BASE OF THE SKULL. 

bone in the middle fossa arc also similar to those observed upon the externa] surface of the base 
of the skull, namely, the sp)ienosquamosal and squamosal sutures and the foramen lacerum. 

Upon the cerebral surface of the squamous portion of the temporal, commencing at the 
foramen spinosum, there is a groove, the sulcus arteriosus, which is continued by manifold rami- 
fications upon the inner surface of the cranial vault. Upon the apex of the petrous portion, 
which is in contact with the body of the sjjhenoid, there is a shallow depression, Ihe trigeminal 
impression for the Gasscrian ganglion, and at about the middle of its anterior surface there 
is a slit-like opening, the hiatus caruiJis jacialis {hiatus FalbpH), while upon its sufjerior margin 
there runs a shallow groo\e, the superior petrosal groove. i 

The posterior cranial fossa is the largest of all. Its floor is formed by only the occipital I 
and lemjwral bones, the boundaries between which in the posterior fossa are ihe petro- occipital 
flssure, the jugular joramen, and the occipitomastoid suture. 

Upon the posterior surface of the petrous portion of the temporal bone there is a large, 
round, irregular opening, the internal auditory meatus (porus aoisticus internus). 

The jugular joramen, situated between the temporal and occipital bones, is formed in the 
following manner. Each of the two bones possesses a corresponding notch which is so sub- 
divided that the jugular foramen consists of a smaller anterior and of a larger posterior com- 
partment, the former giving passage to the glosso- pharyngeal, pneumogastric, and spinal 
accesson,- nerves; the latter to the internal jugular vein. 

In the posterior fossa the mastoid portion of the temporal bone exhibits a curved groove, 
the sigmoid groove, which begins al the posterior compartment of the jugular foramen and is 
at first situated on the lateral portion of the occipital bone, passing in a curve around the 
I jugular process, which is directed toward the temporal bone. In the mastoid portion of the 
' temporal bone is the inner (cerebral) orifice of the mastoid joramen, and at the junction of the ■ 
temporal, parietal, and occipital bones, where the lambdoid and occipitomastoid sutures become 
continuous, the sigmoid groove bends at almost a right angle into the transverse grooi'e, so that 
the posterior inferior angle of the parietal bone, the mastoid angle, also aids in its formation, 
The transverse groove passes across the inner surface of the squamous portion of the occipital ' 
bone as a markedly shallower groove to a median crucial elevation, the crucial eminence, whose i 
center fonns the internal occipital protuberance. \ 

The cerebral surface of ihe occipital bone forms by far the greater portion of the floor of 
ihc posterior fossa. Its basilar portion forms a portion of the so-called clivus, a steep bony 
incline passing from the back of the sella turcica to the bonier of the foramen magnum ; the 
anterior portion of the cUvus is formed by that part of the body of the sphenoid which is situated 
anterior to the original spheno-occipilal synchondrosis. At the outer side of the cli^Tjs there 
is the shallow, injerior petrosal groove, which is formed by the junction of the occi])itai and tcm- 
[>oral bones in the petro-occipital fissure. 

The lateral portions of the occipital bone, siluatcfl to either side of ihc foramen magnum, 
present Iwo rounded projections upon their cerebral surface, the jugular tubercles, whose bases 
aa" traversed by the previously mentioned hypoglossal or anterior condyloid canal, and behind 
the jugular process (usually in the beginning of the sigmoid groove) is situated the internal , 
extremity of ihc condvloid canal. 
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Fig. 46. — The skull seen from above (^) . 

X = foramen parietalc 

Fig. 47. — The inner surface of the roof of the skull (calvarium) (^) 



The posterior margin of the round foramen magnum, situated in the middle of the posterior 
fossa, is formed by the squamous portion of the occipital, which exhibits, below the transverse 
groove, two concave depressions, the inferior occipital fossce, which are separated by a median 
ridge, the internal occipital crest. 

THE SUPERIOR ASPECT OF THE SKULL. 

The superior aspect of the skull (Fig. 46) is much less complicated. It shows only four 
bones, the vertical portion of the frontal, the large surfaces of the two parietals, and the apex 
of the squamous portion of the occipital. The visible sutures are the coronal suture, the sagittal 
suture, separating the parietal bones throughout their entire length, and the lambdoid suture, 
which forms an obtuse angle with the sagittal suture. In the parietal bone, on either side of 
the sagittal suture and at about the junction of the third and fourth quarters, there is an orifice, 
the parietal foramen, and the foreshortened temporal line can also be seen. 

THE INNER ASPECT OF THE CRANIAL VAULT OR CALVARIA. 

The inner surface of the cranial vault (Fig. 47) corresponds to the outer surface \\'ith slight 
differences. It presents the same bones, frontal, parietal, and occipital, and the same sutures, 
the coronal, sagittal, and lambdoid. Upon the inner surface of the sagittal suture we find a 
shallow groove, the sagittal groove, which commences at the crest of the frontal bone and passes 
backward over the parietal to the occipital bone. The cerebral surfaces of all the bones of the 
cranial vault show vascular grooves, the sulci arteriosi; they are found in greatest numbers 
upon the parietal bone and, next in frequency, upon the frontal bone. Small inconstant depres- 
sions, often of inconsiderable depth and situated particularly along the sagittal suture, are desig- 
nated as the foveolce gra7iulares or Pacchionian depressiofts. 



THE BONES OF THE SKULL. 

After this consideration of the skull as a whole we turn to the description of the individual 
bones of the skull. These may be divided into two groups: (i) the bones of the cranium {cranium 
cerebrate), and (2) the bones of the face (cranium viscerate). The cranial bones are the occipital 
lx)ne, the sphenoid bone, the two temporal tones, the two parietal bones, the frontal bone, and 
the ethmoid bone. The facial bones are the nasal bones, the lachrymal bones, the vomer, the 
inferior turbinated bones (concltce nasales infer lores), the maxillce, the palate bones, the zygomatic 
bones, the mandible, and the hyoid bone. 

The boni's of the skull may also be classified according to the method of their development (sec page 21), and from 
this standpoint they arc quite heterogeneous structures; some of them, such as those of the base of the skull, are devel- 
oped in the primordial cartilaginous cranium, some are portions of the visceral skeleton, and some are so-called covering 
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or dermal bones, which serve to close in the cranium, the upper portion of which is unrepresented in the cartilag;inous 
primordial skeleton. Only a part of the cranial bones are preformed in cartilage, the majority being formed by direct 
ossification of connective tissue. Those which are preformed in cartilage arc also known as primordial bones, and they 
are the occipital, with the exception of the upper part of the squamous portion, the sphenoid, with the exception of the 
internal plate of the pterygoid process, the entire ethmoid and the inferior turbinal, and the petrous and mastoid por- 
tions of the temporal. 

The cranial bones formed in membrane are the upi>er part of the squamous portion of the occipital, the parietals, 
the frontal, the squamous and tympanic portions of the temporals, the vomer, the nasals, and the lachrymals. 

The only portions of the visceral cephalic skeleton which are preformed in cartilage and arc to be regarded as 
primordial bones are the hyoid and the small auditory ossicles situated within the temporal bone. The following bones 
of the face are formed in membrane: the maxillae, the palate bones, the internal plates of the pterygoid processes of the 
sphenoid bone, the zygomatic bones, and the mandible. 



The Cranial Bones. 

THE OCCIPrrAL BONE. 

The occipital bone (Figs. 48 to 51) is composed of three portions which are not sharply 
separated, and of these portions one is paired and two are single. They are termed the basilar 
portiofij the lateral portions, and the squamous portion, and are grouped about the foramen mag- 
num in such a way that the basilar portion is in front, the lateral portions are to either side, 
and the squamous portion is behind the foramen. 

The basilar portion of the adult skull and the body of the sphenoid bone are united by 
osseous tissue (Fig. 51), but up to the time of puberty they are articulated by the spheno-occipital 
synchofidrosis or fissure (see page 47). The lower surface of the basilar portion, which forms a 
part of the external surface of the base of the cranium, lies almost horizontally, but the cerebral 
surface passes obliquely from above downward and from before backward and forms the clivus 
(Blumenbachii). The inferior surface (Fig. 50) presents a median projection, the pharyngeal 
tubercle, for the attachment of the pharyngeal aponeurosis, and to either side arc roughened 
surfaces for the insertions of the rectus capitis anticus minor and major muscles. 

The surface of the clivus (Figs. 43, 44, and 51) is slightly concave and its lateral margins 
exhibit a groove, frequently quite shallow, the injerior petrosal grooi^e, which forms w-ith a similar 
groove of the temporal bone (see page 55), over the petro-occipital fissure, a channel for the 
inferior petrosal sinus of the dura mater. 

The lateral portionSi also termed the condyloid portions, extend posteriorly, and gradually 
become broader and thinner as they pass into the squamous portion of the bone. Their most 
important structures are the condyles (Figs. 41, 42, 48, and 50), which are situated upon their 
inferior surface and articulate with the first cervical vertebra. The articular surfaces of the 
condyles are reniform in shape and are markedly convex, particularly from before backward; 
they extend from the anterior margin to about opposite the middle of the foramen magnum, 
but only their posterior halves border directly upon this opening. Behind the condyles there 
is a depression, the condyloid fossa (Fig. 48), with the (inconstant) orifice of the condyloid canal, 
a so-called emissarj' foramen, and the base of the condyle is traversed from side to side by the 
hypoglossal canal (Figs. 49 and 50), through which the twelfth cranial nerve, the hypoglossal, 
leaves the skull. 
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Fig. 48. — The occipital bone seen from behind (^). 

Fig. 49. — The occipital bone seen from in front (^). 

Fig. 50. — The occipital bone seen from below (^). 

Fig. 51. — The occipital and sphenoid bones seen from above (^). The right anterior clinoid process is 

fused with the middle one. 



Upon the outer margins of the lateral portions of the bone, projecting toward the temporal 
bone, there is a prominence, the jugular process (Figs. 48, 49, 50, and 51), in front of which 
is situated a notch, the jugular natch^ which is subdivided by a small inirajugular process (Figs. 
50 and 51), into a small anterior and a larger posterior compartment. By apposition of the 
notches to corresponding notches of the temporal bone there is formed the jugular foramen 
(Figs. 43 and 44), which is divided into two compartments by a ligament extending between 
the corresponding intrajugular processes (see page 55). 

The inner or cerebral surface of the lateral portion of the occipital exhibits a blunt pro- 
tuberance, the jugular tubercle (Fig. 51), above and to the outer side of the internal orifice of 
the hypoglossal canal, which consequently passes through the lateral portion of the bone, below 
the jugular tubercle and above the condyle. Beside the jugular process and beginning in the 
jugular notch is seen the commencement of the sigmoid groove (see page 43), which cun^es over 
the cerebral surface of the jugular process. 

The largest portion of the occipital bone is formed by the squamous portion^ which is flat 
and moderately curved, and in which an internal and an external surface can be recognized. 
It is bounded by the occipitomastoid suture, forming the mastoid border, and by the lambdoid 
suture, forming the lambdoid border, and its apex is situated at the posterior extremity of the 
sagittal suture. 

The most striking formation upon the rather markedly concave internal or cerebral surface 
(Fig. 49) is the crucial eminence, the ridges of which form four shallow fossae, two superior 
occipital josscB and two inferior occipital jossce. The middle of the cross is formed by the internal 
occipital protuberafice, while the inferior median limb, the internal occipital crest, passes to the 
posterior margin of the foramen magnum. The remaining three limbs are grooves produced 
by the venous sinuses of the dura mater; the two lateral ones are called the transverse grooi^es 
and the superior one is the posterior extremity of the sagittal groove (see page 44). 

The external surface of the squamous portion (Fig. 48) is markedly convex in both the 
sagittal and transverse directions, and is divided into two surfaces, an inferior nuchal surface 
(planum nuchale), roughened for the insertion of numerous muscles, and a superior smoother 
triangular occipital surface {planum occipitale). These two surfaces arc separated by the 
superior nuchal line, a roughened ridge for muscular attachment, which passes in a cun-ed 

« 

direction from the external occipital protuberance to the occipito-mastoid suture, and a short 
distance above the linea superior we observe the somewhat more sharply curved linea suprema. 
The entire planum nuchale, from the external occipital protuberance to the foramen mag- 
num, is traversed by the external occipital crest. From about the middle of this crest, and parallel 
to the linea suprema, there passes outward the inferior nuchal line, upon which there are fre- 
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^uently two particularly well-marked roughened ridges, the crest jor the rectus capitis posticus I 
major muscle and that for the rectus minor. 

The relations of the occipital bone to the neighboring bones of the skull have been pre- 
viously described on pages 38 and 40, 

Only ihc basilar portion, the lateral portions, and Ihe lower part of ihc squamous ponion arc ptcfonncd in 
cartilage, the upper part of the squamous Jiorlion (the planum uccipilnte) being formed in menihrane. At Ihu l>cgin- 
ning of the fourth fetal month, four (or five) puinis at ossification appear, one in ihe ba^Iar portion, one in each lolcral 
portion, and one (or Iwo} in the lower part of Ihc squamous portion. The upper part of the squamous portion is 
separately formed, and is partly isolated from Ihe remainder of the Imnc until after birth by a suture, the sulura mendoio. 
Sometimes the part of the squamous portion whirh is not preformed in cartilage remains independent, from Ihe per- 
sistence of Ihe sulura mendosa, and forms the triangular os inlerparitUili (m incx). For a long lime after birth (untU 
Ihe end of (he fourth year) ihr lateral portions are separated from the body and from the lower part of ihc squamous 
portion by Ihc anleriar and pnslrtior inleraccipilal sytichondroses, 

THE SPHENOID BONE. 

In its form the sphenoid bone (Figs. 51 lo 54) somewhat resembles a winged insect. It 1 

consists of the following parts: (i) The body; (2) the two greater wings (also called the tern- I 

parol zL-ings) ; (^) the two lesser wings {nhocaW^ the orbital mings); (4) the pterygoid processes. J 
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Fig. jj.^The sphenoid bone si 



In the adult skull the sphenoid is firmly united to the occipital bone, the two together forming 
one large bone, the os basilare (Fig, 51). 

The body of the sphenoid (Fig. 52) forms the center of the bone, from which all the other 
portions radiate. Posteriorly it articulates with the ocripilal bone {spheno-occipilal synchon- 
drosis, see page 43), and anteriorly with the ethmoid bone. Its upper surface is formed by 
iht sella turcica (Fig. 54); its lower surface forms a portion of the external surface of the base 
of the skull (Fig, 42) and articulates willi ihc ala vomeris and the sphenoidal process of the 
palate bone. It contains a cavity communicating with the nasal fossa;, the sphenoidal sinus. 
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Fig. S3. — The sphenoid bone seen from in front (|). 
Fig. 54. — The sphenoid bone seen from behind (^). 



which is completely divided into two portions by a sagittal septum which is rarely situated 
exactly in the median line. The two sinuses communicate with the posterior superior portion 
of the nasal fossae by means of irregular openings in the anterior surface of the body of the sphenoid 
bone (Fig. 53). The greater portion of the almost rectangular anterior surface of the body 
(Figs. 52 and 53) is formed by two thin, approximately triangular bony platelets, the sphenoidal 
turbinated bones (conchce spltenoidaks), which, although usually united with the sphenoid, are 
to be regarded as portions of the ethmoid; they are frequently continuous with the ethmoid 
and may be represented by a number of small independent bones (ossa Beriini). They 
form the inferior margins of the apertures of the sphenoidal sinuses, and in the neighborhood 
of the apertures some small fossae which close in the posterior ethmoidal cells are frequently- 
visible. 

The anterior extremity of the septum of the sinuses appears upon the anterior surface of 
the body of the sphenoid in the shape of a low ridge, the sphenoidal crest (Fig. 53). It is con- 
tinued upon the lower surface of the body of the sphenoid, where it becomes more pronounced 
and forms the sphenoidal rostrum, to which is attached the ala vomeris. 

The upper surface of the body (Figs. 43, 44, and 51) is the most strongly marked surface 
of the bone. Its most striking structure is the so-called sella turcica (see also page 41), which 
is that portion of the upper surface of the body which belongs to the middle cranial fossa, smaller 
portions of the body helping in the formation of the floors of the anterior and of the posterior 
fossae. The portion in the anterior fossa is a plane surface in front of the sella tiuxica, con- 
necting the two lesser wings, and is called the jugum sphenoidal; toward the adjacent lamina 
cribrosa of the ethmoid bone it presents a process, the ethmoidal spine (Fig. 51), the shape of 
which varies greatly in different individuals. 

Behind the jugum sphenoidale at the anterior margin of the sella turcica there is a shallow 
groove, the optic groove (sulcus chiasmatis), so called because it contains the decussation or 
chiasma of the optic nerves (Fig. 51). It is continued on either side into the O'^ic foramen^ 
which leads into the orbital cavity. 

Behind the optic groove the body of the sphenoid presents a flat elevation, the olivary emi- 
nence {tuberculum sellce), the margins of which sometimes give origin to the inconstant middle 
clinoid processes, and between the eminence and the high back of the saddle, the dorsum sella, 
there is situated a rather deep, slightly elliptical depression, the hypophyseal jossa, which lodges 
the pituitary body or hypophysis. On each side of this fossa there is upon the root of the greater 
wing of the sphenoid a shallow but rather broad groove, situated at the junction of the upper 
and lateral surfaces of the body of the sphenoid bone and limited externally toward the greater 
wing of the sphenoid by a fine bony platelet, the lingula (Fig. 51). This groove is called the 
carotid groove (Fig. 54), since it lodges the internal carotid artery. 

The dorsum sellae bears upon cither side slightly pointed sharp comers, the posterior clinoid 
processes. Behind the dorsum scllx* a portion of the clivus also belongs to the body of the sphenoid 
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bone (see also page 43), which thus aids in forming a part of the floor of the posterior cranial 
fossa (Fig. 45). 

The posterior surface of the body of the sphenoid bone (Fig. 54) is adherent to 
the occipital bone. In young individuals, if a synchondrosis still exists, the surface is 
rough and irregular. 

The greater portion of the lower surface of the body of the sphenoid, like the anterior one, 
forms a boundary of the nasal fossae and bears the sphenoidal rostrum. On this surface there 
are also two small sagittal grooves or canals, the inner of which is the basiplmryngeal canal 
(Fig. 53); while the outer one, above which is the vaginal process of the pterygoid process 
(Fig. 54), is the pharyngeal canal (Fig. 53) (see also page 51). 

The lateral surfaces of the body of the sphenoid bone give origin to the two greater wings 
of the sphenoid, while the pterygoid processes arise from the lower surface of the body of the 
bone. 

The lesser or orbital wings are narrow, almost horizontal, bony plates arising from the 
body of the sphenoid bone by two roots which surround the optic foramen (Fig. 51). Their 
upper surfaces form the posterior portion of the floor of the anterior cranial fossa (see page 
41 and Fig. 45) and their posterior margins separate the anterior from the middle fossa. The 
posterior margin of each wing terminates internally in a rather sharp point, the anterior clinoid 
process^ which partly overhangs the sella turcica, and the inferior surface forms the roof of the 
sphenoidal (superior orbital) fissure and also aids in the formation of the orbit. The lesser 
wings articulate anteriorly with the orbital plate of the frontal bone {sphenofrontal suture^ see 
page 37), and between the lesser and the greater wings there remains a fissure, broad internally 
and narrowing toward its outer extremity, the sphenoidal {superior orbital) fissure (Figs. 38, 51, 
and 54). It leads. into the orbit and its greater portion is closed by a membrane; it gives 
passage to the nerves of the ocular muscles (the oculomotor, the abducens, and the trochlear), 
to the first or ophthalmic division of the trigeminus, and to the superior ophthalmic vein. 

The greater or temporal wings of the sphenoid arise from the lateral surfaces of the 
body of the sphenoid by broad roots in which are situated three openings, the joramen rotundum, 
the foramen ovale , and the foramen spinosum (Fig. 51). The foramen rotundum leads obliquely 
anteriorly through the bone into the sphenomaxillary fossa {fossa pterygopalatina), and trans- 
mits the maxillary nerve (the second division of the trigeminus). The foramen ovale traverses 
the bone in a vertical direction and makes its exit upon the external surface of the base of the 
skull (see page 39, and Figs. 41 and 42); it transmits the mandibular nerve (the third division 
of the trigeminus). The foramen spinosum pursues the same direction and gives passage to 
the middle meningeal artery.* 

The greater wing, like the lesser one, is practically horizontal. It possesses three distinctly 
separated surfaces, the cerebral^ the orbital^ and the temporal^ and there may also be recognized 
a jronkd border (Fig. 51), the very rough margin directed toward the frontal bone, a zygomatic 

♦ The gpreater wings have also been described, although not quite correctly, as arising from the body of the sphe- 
noid by three roots, a middle broad root, situated between the foramen rotundum and ovale, an anterior narrower root, 
between the foramen rotundum and the sphenoidal fissure, and a very narrow posterior one, between the foramen ovale 
and spinosum. The latto', however, can scarcely be regarded as a root. 
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Fig. 55. — The right temporal bone seen from the outer (lateral) surface (|). 
Fig. 56. — The right temporal bone seen from the cerebral surface (|). 



Elach temporal bone consists of four portions: (i) A squaffums portion; (2) a petrai 
tion; (3) a mastoid portion; (4) a tympanic portion. The petrous portion is also term 
pyramid. 

The squamous and mastoid portions are placed almost vertically, whfle the pyra 
practically horizontal. At the external auditor}^ meatus, the indindual portions of the tei 
bone are grouped in such a manner that the smallest portion, the t}inpanic portion, is si 
in front of and below the auditor)* canal, the mastoid portion is behind, the squamous f 
aboN-e, and the petrous portion internally and anteriorly. 

THE SQUAMOUS PORTION. 

The squamous portion of the temporal bone (Figs. 55, 56, and 57) consists of an ap 
mately semicircular vertical bony plate which is concave internally and convex externally, 
teriorly it articulates ( Figs. 39 and 40) with the temporal surface of the greater wing of the spl 
by the sphenosquamosai suture (sphenoidal border), and superiorly ^ith the parietal bo 
means of the squamosal suture (parietal border, see page 38). A deq> notch, the parietal 
accommodates the sphenoidal angle of the parietal bone and separates the squamous p 
from the mastoid portion, which is situated inferiorly and posterioriy. 

The zygomatic process (Fig. 55) springs from the external surface of the squamous p< 
of the temporal bone and aids in the formation of the zygomatic arch, by articulating wit 
temporal process of the zygi>matic lx>ne by means of the zygomalicoiemparal suture: It is a 
horizontal at its origin, but later it nutates through about 90 degrees, so that it assumes a ve 
position and forms a Ix^ny pnxcss flattened fn>m side to side. Its posterior prolongation i 
the external auditor) meatus forms a su f>ra9nastoiJ ridge^ which posteriorly becomes contii 
with the terminal jx>nion of the interior lemjx^ral line ^sce Fig. 39). 

The {xiri of the squamous |x>nivMi which lies Ix^low the zygoma forms part of the ext 
surface of the Ixim^ vM' ihe skull anvl is conso\]uently almost horizontaUy placed (Fig. 58), 
Ix^nlers uixmi the infraiem|x^ral surface of the greater wing of the sphenoid bone. It is t 
foa^ advaniag^\>i:s to sulxlivide the squamous jx^nion of the temporal bone into a larger ve 
i\^;:>«i and a smaller '.\>r;-\n;.\;; ^>^.^^>^^ 

In :hc venical ix^rtivMi iheu^ may Iv nvogni/evl an external tempcnral surface and an intt 
*;*•';>•'.:,' n:!*".;.; the laiier is absem i:^. the horizontal ix^riion'i. The temporal surface U 
a :v.r: o:" :ho ^^: »::«": ;» »»: ^*r,^^ anvl vM' the \\<>\: :» »», ^^r:,*;> ,soc Fig. 39), and is usually sm( 
thv^ugV. i:s iOWvT :\^r:iv>:\ may svMnctimcs Ix^ rvHiglieiuxi hy the origin of the temporal mu 
1: :rvSv'^> a <';\.;l!vn\ crvvne kt :h.e iv.ivivilc tcnv.vral artery, beginning abo\T the external i 

' * y 

,v .> ..,v.-....^ ,;..vl i\... .i.«i_ U. »>»»Ii.. 

V: :':ic -v^Ntiv^-* v^t :Vc Ivm: vmv.,i1 ,-.:\i \c::ica! :v.r:s is situatevl the roof of the external aud 
:v.v\.:\>. :;ic :\:v.,;i'^i ^: \\.\;!^ vM tV,c aviviiu^'.N ca:\-.; Ixir.g formevl by the t>Tnpanic portion, 
;;:>: ,-/:v\,' :*:o cxtv*. *\.! a'.;v'.i:v^:\ r.u\\:\>, .\: •/u^ :ransi:iv^r. into the mastoid portion, the 

* *-» *t\ \ ••«-^* \ 



THE BONES OF THE SKULL. 

Tlic horizontal part (Fig. 58), situated in the liase of the skull, exhibits a large fossa at the 
: of the zygomatic process. This is the mandibular or glenoid fossa, which accommodates 

condyloid process of the mandible and consists of an articular surface and of an anterior 
lion, the articwlar emitKnce, which is also partially covered by cartilage. The two roots of 
z}-gomatic process surround the mandibular fossa. In front of the articular eminence there 
ains a small portion of the inferior surface of the squamosal portion, which completes the 
atemporal surface of the greater wing of the sphenoid bone, and behind the mandibular 
a Ucs the petrotympanic or Glaserian fissure (Figs. 55 and 58). 

The margins of the squamous portion of the temporal bone [Figs. 56, 57, and 58) are ex- 
nely rough and sharp, and, in the squamous sulurc, they overlie the margins of ihe adjacent 
ietal bone and greater wing of the sphenoid ; at the inferior extremity of the sphenosquamosal 
ire only docs the margin of the infratemporal surface of the greater wing of the sphenoid 
ilap the squamous portion of the temporal. 

Its internal or cerebral surface is smaller than the e.Ktemal one, owing to the width of the 
amosal suture, and it is separated from the petrous portion, always in the new-bom and 
ally even in the adult, by a more or less ossified suture, the pelrosquamasal fissure. Its cerebral 
face consists of orJy a vertical portion, which, in addition to sulci arleriosi for the branches 
he middle meningeal artery, occasionally exhibits cerebral juga and digitate impressions. 

THE MASTOro PORTION. 

The mastoid portion of the temporal bono (Figs. 55 to 58) derives its name from the mas- 
\ process, the most important structure of thi^ portion of the temporal bone. At the parietal 
di it articulates with the mastoid angle of the parietal bone ( parietomastoid suture), and the 
^tat border articulates with ihe squamous portion of Ihe occipital {occipitomastoid suture) (see 
;. 43). In the temporal bone itself the mastoid jxirtion borders upon the t\-mpanic portion 
mpanomastoid fissure), upon the petrous portion, and upon the squamous portion; it is sepa- 
ej from the latter during youth by the squamosomaslaid sulure (Figs, 59 and 60), which 
Kxncs more or less obliterated in later life. It presents a rough, markedly convex external 
riacc, which bears the mastoid process, and an internal concave cerebral surface. 

The mastoid process is a broad, conical, bony projection covering a considerable part of 
' mastoid portion, and presents upon its inner surface a deep notch, the mastoid nolch (Fig. 
). Internal to this notch, between it and the occipitomastoid suture, there is a shallower 
30VC for the occipital artery. 

Hehind the mastoid process, upon the external surface of the mastoid portion, is the mastoid 
'amen (Figs. 55 and 56), the external orifice of the mastoid emissarium, which varies in size 
d may be absent. It lies immediately beside, or sometimes e\-en in, the occipitomastoid 
ture. 

The cerebral surface of Ihe mastoid process presents a broad groove, the sigmoid groove 
re ilso Fig. 45), which usually contains the internal orifice of the mastoid emissarium (Fig. 
). In this situation the mastoid portion is directly continuous with the posterior surface of 
; pyramid- - — 

J mastoid process contains numerous air spaces known as the mastoid cet'"' 
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Fig. 57. — The right temporal bone seen from the cerebral surface and from the apex of the petrous 
portion (\). 

Fig. 58. — The right temporal bone seen from below (|). 

Fig. 59. — The right temporal bone of a new-born child (f). 

Fig. 60. — The left temporal bone of a four-year-old child (f). 

In Figs. 59 and 60 the squamous portion is green, the petrous and mastoid portions yellow, and the tympanic 
portion white. 



and 63), and these may become so large, particularly in later life, that they markedly attenuate 
the bony tissue and even expand it. They are connected with the cavity of the middle car, 
the tympanic antrum. 

The mastoid process is one of the chief points for muscular attachment which the skull possesses, and it receives 
the insertions of the sternocleidomastoid and of portions of the splenius capitis and of the longissimus capitis muscles. 
The mastoid notch gives origin to the posterior belly of the digastric muscle. Several openings may be present in the 
vicinity of the mastoid foramen. The depression beside the suprameatal spine and above the mastoid process is also 
called the mastoid fossa. 

THE PETROUS PORTION. 

The petrous portion or pyramid of the temporal bone (Figs. 56 to 58) forms a portion of 
both the external and internal surfaces of the base of the skull (see Figs. 42 and 43). It has 
the shape of a three-sided horizontal pyramid, two of the surfaces being directed toward the 
cranial cavity and one externally, and the axis of the pyramid passing obliquely from behind 
forward and from without inward. There may consequently be distinguished internally an 
anterior surface and a posterior surface, and externally an inferior surface, and there is a superior, 
an anterior, and a posterior border. The superior border separates the two cerebral surfaces; 
the two remaining borders separate the cerebral surfaces from the external one. 

The petrous portion in the adult is directly continuous externally with the tympanic portion, 
and its internal anterior surface borders upon the squamous portion {petrosquamosal fissure, 
see page 53) and upon the sphenoid bone {sphenopetrosal fissure). The base and a part of the 
posterior margin is continuous with the mastoid portion even during early fetal life, and the 
anterior portion of the posterior margin articulates with the lateral portion of the occipital bone 
(petro-occipital fissure). The apex of the petrous portion projects into the foramen lacerum 
(sec Fig. 42), in the space between the sphenoid and the occipital bones. 

The anterior cerebral surface forms a portion of the floor of the middle cerebral fossa, 
and presents a flattened projection lying at right angles to the axis of the pyramid and known 
as the arcuaie eminence (Fig. 56), because it overlies the semicircular canal of the internal ear 
which is embedded in the petrous portion of the bone. Upon this anterior surface there is 
also a small slit-like orifice, the hiatus Fallopii {hiatus canalis facialis) (Fig. 57), from which 
the great superficial petrosal nerve passes toward the apex of the pyramid and to the foramen 
lacerum in a groove (Fig. 57). 

External and anterior to the hiatus canalis facialis there is a second smaller opening, the 
superior aperture 0} the tympanic canaliculus (Fig. 57), the place of exit of the lesser superficial 
petrosal nerve, which also passes forward to the region of the foramen lacerum in a groove. 
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The rather thin bony plate of the petrous portion which forms the anterior surface of the 
pyramid between the hiatus canalis facialis and the arcuate eminence, and which extends to 
the petrosquamosal fissure, is the roof of the middle ear or tympanic cavity, and is called the 
tegmen tympani. 

Near the apex of the petrous portion the anterior surface exhibits a depression of varying 
shape, usually but a slight excavation, which is known as the trigeminal impression (Fig. 57) 
and lodges the semilunar (Gasscrian) ganglion of the trigeminal nerve. 

The superior border of the pyramid, which separates the two cerebral surfaces from each 
other, shows upon its surface a shallow furrow, occasionally emphasized by pronounced elevated 
margins, the superior petrosal groove, which empties into the sigmoid groove. Like the latter, 
it contains a sinus of the dura mater. 

The posterior cerebral surface of the petrosal portion is almost vertically placed and forms 

a j)ortion of the posterior cerebral fossa. At about the middle of the pyramid, nearer the superior 

than the posterior border, it exhibits an approximately round opening, the internal auditory 

joramen (Fig. 56), which leads into a short canal, the internal auditory meatus, which lodges 

the facial and auditon' nerves. 

Above and somewhat external to this opening and immediately below the border of the 
petrous portion, there is a depression, the subarcuate fossa (Fig. 56), the concavity of which is 
directed toward the apex of the pyramid. Sometimes it is but slightly marked, though it is 
distinctly developed and very large in the infantile skull; it contains a process of the dura mater. 
Below and external to it, and at about the level of the orifice of the internal meatus, there is a 
5'lit-like orifice, the external aperture of the aqtueductus vestibuli (Fig. 56), which is oi>en exter- 
nally and below, and accommodates a process (the ductus endohTnphaticus) of the membranous 
ear* In the vicinity of the anterior portion of the posterior border there is a quite shallow 
gnwve, the injerior petrosal grooir (Fig. 56), which, together with a similarly named groove 
of the occipital bone, forms a channel in the pctro-occipital fissure for the inferior petrosal sinus 
of the dura mater (see also Fig. 43). 

The posterior border of the pyramid is separated from the occipital bone (the basilar and 
lateral portions) by the petro-occipital fissure and the jugular foramen. It presents the jugular 
wfcfc (Fig. 56), corresponding to the similarly named notch of the occipital bone, and also usu- 
ally an intrajugular process (see page 46). 

The anterior border is separated from the base of the greater wing of the sphenoid bone 
by the sphenopetrosal fissure and by the foramen lacerum; the apex of the pyramid is in contact 
with the lateral surface of the body of the sphenoid bone. At the foramen kccrum, close to 
the actual apex of the pyramid, there is an irregular opening, the internal carotid foramen (Fig. 
57), which leads into the carotid canal, a short canal which traverses the inner half of the petrous 
portion of the temporal bone and lodges the internal carotid artcr}*. 

External to the internal carotid foramen is situated the entrance to a canal which passes 
into the middle ear beneath the tegmen t>'mpani, the musculotubar canal (Fig. 57), so called 
because it contains both the tensor tympani muscle and the Eustachian tube (see also page 51). 

^ A groove runs from the external aperturt- of the aquxductus vestibuli to the jugulf 
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t, indications of nhich may be visible in adult life, separates Ihe squamous from the masttdd por- 
km. tXm boDF also varies ronsidenibly from that of thr adult in other respects, although all the portions are already 
tAtA bjr oowous tissue. Especially large in the nen-bom is Ihe subarcuale fossa. 

During ihe first years of ti/e the tympanic portion develops by the growth of the unnulus tympanicus to a trough- 
kt Miuctnn, and it is as the result of this growth that the bony meatus is formed. There nevertheless rernains a eon- 
■aa unoffiified portion o( ihe inferior wall of the meatus (Fig. 60), which usually closes in during Ihe fifth year. The 
HWoid process bccranea distinct at this linie, but does noi contain nir-cclls until the time o( puljerty. 

The stylcad piucess, arising from the second cartilaginous branchial arth, ossifies late and subsequently bcrnmcs 
MKcted with tbc lemponl bone. 

THE PARIETAL BONE. 
The parietal bone fFigs. 64 and 65) is a lypical flat bone which arises from the membranous 
ranial capsule and is not preformed in cartilage. It is one of the simplest of the cranial bones, 
sdistinctly quadrangular in shape, and is markedly curved both in the sagittal and in the frontal 
irection. It presents for examination two surfaces, an external convex parietal surjace, and 
M internal concave cerebral surface. 

The four borders of the bone are named respecti\-cly the jrontal, the sagittal, the occipital, 
ind the squnmosal border, and by them the l>one articulates (Figs. 3S and 40I at the coronal 
wiure with the frontal bone by its frontal border, al Ihe sphenoparietal, squamosal, and parieto- 
MsKad sutures with the greater wings of the sphenoid and with the temporal bone by the squa- 
oosal border, and at the lambdoicl suture with the occipital bone by the occipital border. In 
tilt sagittal suture, the sagittal borders of both parietal bones articulate with each other (Fig. 
4fii. The anterior, superior, and posterior margins are markedly serrated, corresponding in 
eharacter to the sutures (sulur<e serrata-); the inferior margin, however, is beveled and its 
oicmal surface is overlaid in the Sfjuamosal suture by the margin of the temporal bone. The 
fair angles of the bone arc the jrontal angle, the anterior superitir angle, formed by the coronal 
«d sagittal sutures; the sphenoidal angle, the anterior inferior angle al the sphenoparietal 
sittire; the occipital angle, the posterior superior angle, formed by the sagittal and lambdoid 
JBtURs; and the mastoid angle, the posterior inferior angle, at the parietomastoid suture, filling 
ont the parict^ notch of the temporal bone. The most acute angle is the sphenoidal. 

Thtf external or parietal surface (Fig. 64) presents at its point of greatest curvature the 
puietai eminence. Below this run the superior and injerior temporal lines (see also Figs. 39 
■id 40), the latter being much more distinct than the former. Below these lines the external 
mitMce of the |)arictal bone forms a portion of the planum temporale (see Fig. 39). 

In the ucinily of the sagittal suture and near its posterior cxtremitj' is situated the parietal 
, a socalled emissary foramen. Sometimes the internal and sometimes the external 
e i= wanting; the former leads into the sagittal groove. 
LThc most striking structures upon the cerebral surface (Fig. 65) are the extensive grooves 
t hlood-'p^essels, sulci arteriosi, of which, as a rule, there is a well-marked anterior and a 
i posterior one. They are for the branches of the middle meningeal artery and 
rate moulds of these vesseb.* The cerebral surface also exhibits two other grooves 
!i Mfonunodate venous sinuses of the dura mater (see also page 44); the sagittal border 



*Madi iBorc rarely suUi vmoii also occur. On the other hand, the commencement of Ihe sulcus 
ntly cmverted inio a short canal by a bridge of osseous tissue (see Fig. 65). 
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Fig. 66. — ^The frontal bone seen from in front (f). 
Fig. 67. — The frontal bone seen from behind (f). 



presents one-half of the sagittal groove, while the mastoid angle contains a small portion of the 
sigmoid groove (see also Figs. 43 and 44). Digitate impressions and cerebral juga likewise occur 
and granular joveolcB granulares (Pacchionian depressions) arc still more common. 

• 

The parietal bone develops in membrane in the third fetal month from a center of ossification situated in the pari- 
etal eminence. Even in the new-bom the bony trabecula: show a distinct radiation from this point. 

THE FRONTAL BONE. 

The frontal bone (Figs. 66 to 69) consists of a vertical arched portion and of a horizontal 
portion. The vertical portion is known as the jrontal portion and the horizontal portion is 
composed of two orbital plates, and a small median nasal portion. At the orbital margins the 
horizontal and vertical portions become continuous. 

The frontal portioiii the main portion of the entire bone, articulates in the coronal suture 
with both parietal bones by its parietal border (Figs. 39 and 40) and in the sphenofrontal suture 
with the greater wing of the sphenoid bone. It forms the entire frontal portion of the cranial 
vertex and presents two surfaces for examination, an external frontal surface and an internal 
cerebral surface. 

The frontal surface (Fig. 66) is markedly convex in both the sagittal and the transverse 
direction and presents some distance above the orbital cavities two feebly projecting flattened 
elevations, the frontal eminences. Immediately above the orbital margins and parallel to them 
are two slightly projecting ridges, the superciliary arches, the development of which varies con- 
siderably in different individuals; the flat area between these two ridges is called the glabella. 
The remainder of the external surface is smooth, although there may be a slight roughening 
in the median line which represents the remains of the original frontal or metopic suture. 

The supraorbital border is situated at the junction of the vertical with the orbital plate. A 
portion of it is furnished by the zygomatic process of the frontal bone, which also. forms part of 
the external orbital margin and, in the latter situation, articulates with the frontosphenoidal 
process of the zygomatic bone in the zygomaticofrontal suture (Figs. 37 and 38). The temporal 
line commences at the zygomatic process and separates the frontal surface of the frontal portion 
of the bone from the small temporal surface, the latter surface, almost in the sagittal plane, 
forming a portion of the planum temporale and being that part of the frontal bone which borders 
upon the temporal surface of the greater wing of the sphenoid bone. 

Inunediately above the supraorbital border there are foramina, which may be represented 
by notches of varying depth in the border itself. The inner one is designated as the frontal 
notch or foramen (Fig. 65), while the outer one is known as the supraorbital notch or foramen* 
(Figs. 66, 68, and 69). 

The inner or cerebral surface of the frontal portion (Fig. 67) presents a median ridge upon 

* The supraorbital notch is much more frequently present as a foramen than the frontal notch; sometimes both 
of the notches form a single shallow groove. 
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its lower portion, the jronlal crest ^ which extends to the joramen ccecum (see page 41), and is 
continued superiorly as a groove, the commencement of the sagittal groove (see page 44). The 
cerebral juga, digitate impressions, and sulci arteriosi upon the cerebral surface of the orbital 
portion are sometimes continued upon the inner surface of the vertical plate, as there is no dis- 
tinct boundary between the cerebral surfaces of the two portions of the bone. The foramen 
caecum is sometimes situated entirely within the frontal bone. 

The two orbital plates of the frontal bone are separated by a deep notch, the ethmoidal 
notch (Fig. 68), which articulates with the cribriform plate of the ethmoid bone. They possess 
two surfaces, a superior cerebral surface, which forms a portion of the anterior cerebral fossa, 
and an orbital surface, which constitutes a portion of the roof of the orbit. The cerebral surface 
(Fig. 67) is separated from the ethmoid bone by the frontoethmoidal suture (Figs. 43 and 44), 
and is in contact with the lesser wing of the sphenoid bone at the sphenofrontal suture. It 
is almost flat and exhibits quite distinct cerebral juga and digitate impressions, as well as the 
sulci arteriosi of the anterior and middle meningeal arteries. 

The orbital surfcu:e (Figs. 68 and 69) is distinctly concave, and forms the largest part of 

the roof of the orbit and also a portion of its internal and external walls. In this situation it 

articulates (Figs. 37 and 38) with the greater wing of the sphenoid bone by the sphenofrontal 

suture, with the lamina papyracea of the ethmoid bone by the frontoethmoidal suture, and with 

the lachrymal bone by the frontolachrymal suture. The appearance of the ethmoidal notch 

as seen from the inferior surface of the frontal bone between the orbital surface is quite different 

from that which it presents from the cerebral surface. It is not limited by a simple suture, but 

its borders are rather broad and irregular, and arc provided with small depressions, the ethmoidal 

depressions, which complete the air-cells of the ethmoid bone. In the septa between the ethmoidal 

cells there are two grooves or canals, an anterior and a posterior, which run respectively to the 

anterior and posterior ethmoidal foramina, situated beside or in the frontoethmoidal suture; they 

give passage to the vessels and nerves of the same name. 

The portion of the orbital surface which is in the inner wall of the orbit always presents a 
small depression, the trochlear depression (Figs. 68 and 69), and sometimes a small bony spicule, 
the trochlear spine, both of which are so named on account of the fibrocartilaginous pulley of 
the superior oblique muscle being attached in this situation. In the outer portion of the orbital 
surface beneath the zygomatic process there is situated a shallow depression, which lodges the 
lachrymal gland. 

The nasal portion of the frontal bone (Figs. 66 and 67) is the small median portion situated 
between the orbital cavities and projecting somewhat below the frontal portion. It ix)ssesses 
a very irregular roughened border, known as the nasal border^ for articulation with the nasal 
bone and the frontal process of the maxilla, and its inferior surface is marked by a bony ridge, 
the frontal spine^ which, together with the rough nasal border, articulates with the bones which 
fonn the skeleton of the nose. 

The frontal bone, like many of the cranial bones, contains a cavity, the frontal sinus (Fig. 
102), or, accurately speaking, two cavities, which are separated by a septum usually placed to 
one side of the median line. Like the majority of the bony sinuses they communicate with the 
nasal cavityi the communication in this instance being effected by the two openings (Fig. 67) 
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Fig. 68. — The frontal bone seen from below (f). 

Fig. 69. — The frontal bone, the greater part of the ethmoid, and the nasal bones in place, seen from 

below (^). The frontal bone is white, the ethmoid yellow, and the nasal pink. 

Fig. 70. — The ethmoid bone seen from above {{). 

Fig. 71. — The ethmoid bone seen from the side (-J-). 

Fig. 72. — The ethmoid bone together with the conchae sphenoidales, which are united with it, seen 

from above and partly from behind (|). 



situated between the frontal spine and the ethmoidal notch. The development of the frontal 
sinuses is subject to great individual variation; they are generally larger in advanced life than 
during youth, and they are always situated at the base of the frontal portion, especially behind 
the superciliary ridges, the prominence of which is actually dependent upon the size of the sinuses. 
They frequently also extend into the orbital plates for a varying distance, and are sometimes 
enormously developed and markedly distend the frontal bone in the region of the supercilian- 
ridges. 

The frontal bone is developed entirely in membrane from two completely separated portions, which grow from 
two centers of ossification in the frontal eminences; these centers, like those of the parietal bone, appear toward the end 
of the second month. Even in the new-bom the two halves of the frontal bone are completely separated by the fn>ntal 
suture (Fig. 105), which docs not disappear until the second year of life and may sometimes be present in the adult, and 
is then also termed the metopic suture. At about the time it disappears the frontal sinuses begin to develop and ihcy 
enlarge quite gradually until the time of puberty, when they increase more rapidly. 

THE ETHMOID BONE. 

The ethmoid bone (Figs. 70 to 73) forms the median portion of the nasal skeleton; and 
its cribrijorm plate aids in the formation of the floor of the anterior cerebral fossa. In the 
articulated skull the largest portion of the ethmoid is concealed by other bones; it is quite 
centrally placed and articulates with several of the cranial bones and with the majority of the 
facial bones. • 

It has, as a whole, an irregularly cubical form, and presents a median and two lateral por- 
tions. The former consists of a small horizontal plate, the cribrijorm plate, and of a larger 
vertical plate, which consists of a small thickened portion situated above the cribriform plate, 
the crista galli (Fig. 71), and of a larger portion, the perpendi^tUar plate y situated below the 
cribriform plate, which aids in the formation of the bony nasal septum (Fig. 73). 

If the median portion of the ethmoid bone be observed from in front or from behind, or, still better, in cross- sec- 
tion (Fig. 98), it will be seen to be shaped like a dagger, the handle of which is formed by the crista galli, the guard by 
the cribriform plate, and the blade by the perpendicular plate. 

Attached to the lateral margins of the lamina cribrosa arc the two lateral masses^ also termed 
the ethmoidal labyrinths, which are air-containing structures with thin bony walls, and form 
a part of the outer walls of the nasal fossae and a part of the inner wall of the orbit. 

The crista galli (Figs. 70, 71, and 73) is a pointed bony ridge situated in the sagittal plane; 
it is high in front and low behind, and gives attachment to the falx cerebri. The cribriform 
plate (Figs. 69, 70, and 72) is an approximately rectangular plate situated between the cranial 
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and nasal cavities, and it consequently forms a portion of the roof of the nasal fossae. It pos- 
fiesses a number of irregular rounded foramina, through which pass the olfactory nerves 
from the olfactory bulb, which rests upon the cribriform plate; the nerves for the most part 
continue their course downward in small bony grooves upon the nasal septum and the 
lateral nasal wall. The most anterior foramen, frequently incomplete, gives passage to the 
anterior ethmoidal vessels and nerve. In front of the crista galli, the cribriform plate sends out 
two small, somewhat quadrangular, bony platelets, the alar processes (Fig. 70), which pass 
toward the base of the frontal crest of the frontal bone and usually complete the foramen caecum 
posteriorly (Figs. 43 and 44). The cribriform plate is situated in the ethmoidal notch of the 
frontal bone and articulates posteriorly with the ethmoidal spine of the sphenoid bone. 

The perpendicular plate (Figs. 69 and 73) extends downward in the space between the 
two lateral masses and forms the anterior superior portion of the bony nasal septum. It is 
approximately pentagonal in shape. Its anterior superior border articulates with the frontal 
spme by the frontoethmoidal suture; its anterior inferior border is continuous with the 
cartilaginous nasal septum*; its inferior border articulates with the superior border of the 
vomer, which forms the remainder of the bony septum; its posterior border articulates with 
the sphenoidal crest of the body of the sphenoid bone by the sphenoethmoidal suture; and its 

superior border is received between two ridges upon the inferior surface of the cribriform plate. 
The ethmoidal labyrinths or lateral masses are paired structures. Their cavities are more 

or less completely subdivided by numerous fine bony platelets into the ethniaidal cells, which are 

only partially situated within the ethmoid bone and are frequently closed in by neighboring 

bones, particularly by the frontal. 

We may consequently distinguish the ethmoidal cells proper, 1. ^., those which are actually inclosed within the 
ethmoid bone by the lamina p>apyracea, from those which are closed in by the bones adjacent to the ethmoid (the frontal, 
lachrymal, sphenoidal, maxillary, and palatine cells). 

The external surface of the labyrinth forms a portion of the inner wall of the orbit (Figs. 
95 and 96). It is quadrilateral in form, and, on account of its extreme thinness, is known as 
the lamina papyracea (Fig. 70), although it is also knowTi as the os planum. In the orbital 
cant}' it articulates anteriorly with the lachr}Tnal bone, inferiorly with the maxilla, posteriorly 
*ith the palate bone (the orbital surface) and superiorly with the orbital plate of the frontal bone,t 
the two ethmoidal foramina (see page 61) being situated either close to or actually in the fronto- 
ethmoidal suture (Figs. 95 and 96). The margins of the adjacent bones aid more or less in 
dosing in the ethmoidal cells. 

The internal wall of the ethmoidal labyrinth (Figs. loi and 102) forms the upper portion 
of the outer nasal wall, and from it two thin rough bony plates, whose free margins are slighdy 
rolled up, project into the nasal fossa; these are the short superior and the longer middle 
turbinaied bane {concha nasales superior et media). The anterior extremity of the middle 
turbinated bone articulates with the ethmoidal crest of the frontal process of the maxilla, while 

* In this situatioD the perpendicular plate is usually grooved for the attachment of the cartilage of the nasal septum; 
it is rarely placed exactly in the median line but usually deviates to one side. 

t These satures have been previously noted and they will be considered in detail upon page 79. 
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its posterior extremity is attached to the similarly named crest of the palate bone. Between 
the superior and middle turbinated bones is situated the superior meatus of the nose, which is 
short and developed only in the posterior portion of the nasal fossse. Between the middle and 
inferior turbinated bones (the latter structure being an independent bone) is the middle meatus, 
in which, covered by the middle turbinated bone, there is a bulging of the ethmoidal wall, the 
ethmoidal bulla, a rudimentary turbinated bone, and another rudimentary turbinal (the os naso- 
turbinale of the mammalia) is the sickle-shaped uncinate process (Figs. 8i and 102), which is also 
covered by the middle turbinated bone. It articulates with a process of the inferior turbinated 
bone (see below) and helps to close the orifice of the maxillary sinus. Between the uncinate 
process arid the ethmoidal bulla is a wide fissure, the injundibulum, which leads both into the 
orifice of the frontal sinus and into the ethmoidal cells; its orifice in the nasal fossa is known as 
the hiatus semilunaris (Fig. loi). 

The ethmoidal cells communicate partly with one another, partly with the air-cells of the 
adjacent bones, and in all cases, either directly or indirectly, with the nasal fossae. 

The ethmoid bone is completely preformed in cartilage. Ossification commences late (in the fifth month of em- 
bryonic life) and proceeds from the lamina papyracea and the middle turbinated bone. In the new-bom, the two laby- 
rinths have already ossified as far as the superior turbinated bone, but they are not connected, since the cribriform and 
perpendicular plates do not possess ossific centers until the first year of life, when they gradually effect a bony union of 
the two labyrinths. The remainder of the perpendicular plate does not ossify imtil the fifth year. 

THE INFERIOR TURBINATED BONE. 

While the two upper turbinated bodies are portions of the ethmoid bone, the inferior one 
(concha nasalis inferior) (Figs. 79, 81, 82, and 98) is an independent structure and it is also the 
largest of the three. It is a thin roughened bony plate, the free margin of which is turned upon 
itself and slightly rolled up. It consists of a body and of three processes. 

The narrow, leaf-shaped body is placed in the sagittal plane. It is convex toward the nasal 
septum, concave toward the lateral nasal wall, broader in front than behind, and is provided with 
many depressions and small foramina. The anterior portion of the lateral border articulates 
with the conchal crest of the maxilla (Figs. 81, loi, and 102), and the posterior portion of this 
border is attached to the similarly named crest of the palate bone. 

The largest of the three processes is the maxillary process (Fig. 82), which is directed down- 
ward and outward, and closes a considerable portion of the orifice of the maxillary sinus (see Fig. 
loi). The lachrymal process (Figs. 61 and 82), passing forward and. upward, articulates with 
the lower border of the lachrymal bone by the lachrymoconchal suture, and forms a portion of 
the wall of the nasal duct (nasolachrymal canal) (Fig. 79). The ethmoidal process (Figs. 81, 82, 
and 102) is directed upward and backward and articulates with the uncinate process of the 
ethmoid bone in the region of the orifice of the maxillary sinus. 

The inferior turbinated bone ossifies in immediate connection with the ethmoid* bone in the fifth month of em- 
bryonic life. 

THE LACHRYMAL BONE. 
The lachrymal bone (Fig. 78) is an approximately rectangular bony plate, veiy thin and 
frequently even perforated, situated in the inner wall of the orbit between the frontal process of 
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PbikI the lamina papyracca of ihe ethmoid bone (Figs. 95 and 96). It articulates 

1 portion of the frontal bone above, with the inferior turbinated bone below, and 

i as far as the nasal fossa (the sutures arc considered upon page 79). 

^t presents an external or orbital surjaec, and an internal or ethmmdal surjace, which is in 

: with the ethmoid bone. The ethmoidal surface closes in the lackrymal cells, and a 

I jtortion of it aids in the formation of the outer nasal wall in the middle meatus, as it 

ales with the lachrymal process of the inferior turbinated bone by the lachrymoconchal 

: (Fig. loi). 

■ The anterior portion of the orbital surface exhibits a wide groove which, together with a 
r groow on the frontal process of the maxilla, forms a depression for ihc lachi^Tnal sac 
I Fig. 77). The posterior boundary of this depression is the poskrior Ituhrymal crest which 
i downward into a hook-like process (bent up anteriorly), the liamulus lacrim-alis (Fig. 
This is situated in ihe lachrymal notch between the frontal process of the maxilla and the 
1 surface of the body of the same bone {see page 67). The posterior portion of the orbital 
, situated behind the lachr^inal crcal, is smooth. 

r [Tbt Uibrymal bone is formed by ussJficalioD of membrane and usually develops from a single cenler which appears 
^ ibc third or fourth moalh of fetal life. Ocrasionally two cenler^ appear, frmn one of which the hamuluB develops, 
I Bote nrelya numticr of centcis occur, in which caae the bone is represented by a number of separate parts. — Ed.] 

THE NASAL BONE. 
The nasai hones (Figs, 86 and 87) arc two flat, elongated, trapezoidal bones, which meet 
tbf median line to form the bridge of the nose (Figs. 37 and 38). The intemasal suture 
Rfarucs the short internal margins of the two bones, while the external margin of each, consider- 
Mf longer, articulates with the frontal process of the maxilla by Ihe nasomaxillary' suture. 
rte shorter and thicker superior margin is in contact with the nasal portion of the frontal bone 
^ the nasofrontal suture; the longer and thinner inferior margin forms the upper boundary 
t( the anterior nares {apertura piriformis) and gives attachment to the cartilaginous nasal 
Iftefeton. 

The slightly concave inner (nasal) surface of each bone presents a groove, the ethmoid^ 
ve (Tig. 87), for the anterior ethmoidal nerve, and in the neighborhood of this are one or 
t fine foramina, the nasal joramina, leading to the slightly convex external surface of the 
Inc. Both the superior and inferior margins of the bone are usually irregularly serrated. 



[Eadi nual boor is developed from a single center of ossi&taiion which appears in u 
A offala] Utir. At birth the length of the IxHies hardly cxcMds their breadth. — Ed.] 



^mbrane at about the third 



[ THE VOMER. 

' The vcmfT (Figs, 73 to 75) of the adult skull is a flat single bone, approximately trapezoid 

E which forms the inferior and posterior portion of the bony nasal septum (Fig. 73), 
end is thickened and spread out into two pbtes, the aia (Fig. 74), which articulate 
n/crior surface of the body of the sphenoid bone in such a manner that the spbenoi 
s received between them, while the vaginal processes of the pterygoid pro 
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Fig. 73. — ^The osseous nasal septum seen from the left side. The frontal, sphenoid, maxilla, and palate 

bones, and also the lamina cribrosa of the ethmoid and the ala vomeris, have been sawed 
through close to the median line. The ethmoid is yellow, the vomer (except the cut sur- 
face of the ala) pink. 

Fig. 74. — The vomer seen from behind i\). 

Fig. 75. — The vomer seen from the side (\), 

Fig. 76. — The right maxilla seen from the inner surface {{), 

Fig. 77. — The right maxilla seen from the outer surface (|). 



the sphenoidal process of the palate bone (see page 70) are applied to their margins. 
The posterior border of the vomer forms the septum choanarum; the narrow anterior border 
articulates with the cartilaginous septum of the nose and the anterior portion of the nasal crest 
of the maxilla; the superior border is attached to the perpendicular plate of the ethmoid; and 
the inferior one is firmly fixed to the nasal crests of the maxilla and palate bone (Fig. 73). 

The vomer arises during the third month of fetal life as two plates situated one on either side of the upper part of 
the cartilaginous septum of the nose, which subsequently disapp>ears, so that the two plates become adherent after 
birth, with the exception of the alae, which remain separated throughout life. 

THE MAXILLA. 

The maxilla (Figs. 76, 77, and 79) is a paired bone which forms the center of the facial 
skeleton, all portions of which are more or less intimately connected with it. It assists in the 
formation of the orbit and forms a considerable portion of the nasal fossae and of the roof of the 
mouth. 

It consists of a body and of four processes, the frontal or nasal process, the zygomatic process, 
the palatine process, and the alveolar process. Of these, the alveolar process is directed downward 
and the frontal process upward, while the zygomatic and palate processes extend in the hori- 
zontal plane, the former externally, the latter internally. 

The body of the maxilla is irregularly cubical, and contains a lai^ge cavity, the maxillary 
sinus (Figs. 76, 79, 97, and 98), also known as the antrum of Highmore. In the body there may 
be recognized four surfaces: the anterior, the nascU, the orbital, and the infratemporal. 

The actual facial surface of the bone, the anterior surface (Fig. 77), is convex, and its 
superior border forms a portion of the infraorbital margin. Below this margin is an irregular 
rounded opening, the infraorbitcU foramen (Figs. 37, 38, and 77), which gives exit to the vessels 
and nerves of the same name and is the termination of the infraorbital canal. Below the infra- 
orbital foramen there is a depression, the canine fossa, which gives origin to the musculus caninus 
(levator anguli oris). The anterior border of the facial surface forms a portion of the lateral 
boundary of the apertura piriformis (anterior narcs), and at the infraorbital margin the surface 
becomes continuous with the triangular orbital surface, which articulates with the lachrymal, 
zygomatic, and ethmoid bones, but is separated from the greater wing of the sphenoid by the 
inferior orbital (sphenomaxillary) fissure (Figs. 95, 96, and 97). This is a smooth surface; 
it assists in forming the floor of the orbit, and exhibits a gradually deepening groove, the infra- 
orbital groove (Fig. 96), along which there is frequently to be observed an infraorbital suture. 
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The infraorbital groove gradually leads into a canal, the infraorbital canal, which runs to the 
infraorbital foramen. The inner margin of the orbital surface presents a notch, the lachrymal 
notch (Fig. 77), which acconunodates the hamulus of the lachrymal bone. 

The infratemporal surface (Fig. 77) is situated behind the zygomatic process, toward the 
infratemporal and sphenomaxillary fossa, and represents the posterior surface of the body of 
the maxilla. It bulges somewhat posteriorly, forming the tuberosity, and presents a pterygopala- 
tine groove (see page 79), and also from two to four small foramina, known as the alveolar fora- 
mina* which transmit the nerves and vessels of the same name. The superior internal angle 
articulates with the orbital process of the palate bone. 

The nasal surface (Fig. 76) forms the lower portion of the outer wall of the nasal fossa; 
it exhibits a large irregular opening, the orifice of the maxillary sinus. Above this orifice there 
are usually fossae and depressions which close in the incomplete maxillary cells of the ethmoid 
bone. Only a small part of the anterior portion of the nasal surface is exposed in the lateral 
nasal wall, the entire roughened posterior portion of this surface being concealed by other bones, 
namely the palate bone, the inferior turbinated bone, and the uncinate process of the ethmoid 
(Fig. 81), which considerably diminish the size of the orifice of the maxillary sinus (see also 
page 69). Between the orifice of the sinus and the frontal process there is a deep groove, the 
lachrymal groove (Fig. 90), which is converted into the ncLsoUichrymal canal by the lachrymal 
bone and the lachrymal process of the inferior turbinated bone (see page 64). The transition 
of the nasal surface to the frontal process is indicated by a rough ridge, the conchai crest (Fig. 
76), for the attachment of the anterior portion of the inferior turbinated bone {concha nasalis 
inferior) (see also page 64). 

The upper extremity of the frontal process articulates with the nasal portion of the frontal 
bone by the frontomaxillary suture; its inner margin is in contact with the nasal bone by the 
nasomaxillary suture, and its outer or laduymal border is opposed to the lachrymal bone along 
the lachrymomaxillary suture (Figs. 37 and 38). It narrows as it passes upward and presents 
an external surface, forming the lateral portion of the bony nose, and an internal surface, directed 
toward the nasal cavity. This internal surface is separated from the nasal surface of the body 
of the bone by the conchai crest, and parallel to this structure is a less prominent ridge, the 
ethmoidal crest, for articulation with the anterior portion of the middle concha of the ethmoid 
bone. 

The external surface of the frontal process presents the lachry^nal groove, which, together 
with the similarly named groove of the adjacent lachrj^mal bone, forms a depression for the 
accommodation of the lacluymal sac. The sharp anterior border of this fossa is called the 
anterior lachrymal crest (Figs. 77 and 95). The frontal process also forms the largest part of 
the lateral boundary of the apertura piriformis. 

The zygomatic process (Fig. 77) is broad, short, and three-sided, and terminates in a rough 
articular surface for the body of the zygomatic bone (zygomaticomaxillary suture). The maxil- 
laiy sinus extends into the base of the process. 

* These lead into unall canals, the alveolar canals j which contain the nerves and vessels for the molar teeth and 
tcnninate in the posterior alveoli, while the alveolar canals for the canine and incisor teeth proceed from the floor of the 
intraor bi tal canal and run within the thin anterior wall of the body of the maxilla. 
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Fig. 78. — The left lachrymal bone seen from its median surface (i). 

Fig. 79. — ^The lower half of the facial portion of the skull which has been divided horizontally, seen 

from above (|). 
Fig. 80. — The right maxilla and palate bone, seen from the inner surface (4^). 

Fig. 81.— :The right maxilla, palate bone, inferior turbinated bone and part of the ethmoid, seen from the 

inner surface l\). 
Fig. 82. — The inferior turbinated bone seen from its lateral surface (|). 

In Figs. 79 and 81 the maxilla is colored yellow, the sphenoid green, the palate bone blue, and the ethmoid 
orange. 



The zygomatic process forms the lower portion of the outer margin of the inferior orbital (sphenomaxillar>') fissure, 
and is continued as a flat process, the orbital plate, upon the orbital surface of the body of the bone in such a manner 
that it forms the floor of the original infraorbital groove. In young subjects this orbital plate is always separated from 
the other bones by the infraorbital suturCy which is also frequently observable in the adult skull. 

The alveolar process is convex externally, concave internally, and contains eight of the six- 
teen upper teeth. It is directly continuous with the lower surface of the body of the bone, is sepa- 
rated from the frontal process by the nasal notch (Fig. 77), and forms the inferior and a portion 
of the lateral boundary of the apertura pirifonnis. Both alveolar processes are in contact in the 
median line in the intermaxillary suture, and their superior margins form the anterior extremity 
of the nasal crest and the anterior nasal spine. The free inferior margin of the process, the 
limbus alveolariSy contains the sockets (alveoli) for the roots of the teeth, and these are separated 
from each other by the interalveolar septa. The roots of the front teeth particularly cause the 
walls of the alveoli to project externally and in this manner produce the juga alveolaria (Fig. 77). 

The apices of the posterior alveoli arc situated immediately beneath the maxillary sinus 
and are separated from it only by thin layers of bone (Fig. 98), and at the sunmiit of every alveolus 
is the orifice of an alveolar canal (see page 67). Posteriorly the alveolar process is directly 
continuous with the tuberosity, anteriorly with the palatine process. 

The palatine processes (Figs. 79 and 100) of the two maxillae articulate in the median line 
in the anterior portion of the middle palatine suture (Figs. 41 and 42) and form the lai^gest portion 
of the hard palate. Each presents a slightly concave, relatively smooth nasal surface, which 
forms the floor of the nasal fossa, and a markedly concave, extremely rough palatine surface, 
which is directly continuous externally with the alveolar process. In the median line immediately 
behind the junction of the two alveolar processes each palatine process exhibits upon its palatine 
surface an incisive notch, and the corresponding notches of the two bones form the inferior 
opening of the incisive foramen (Fig. 100), which has two orifices into the nasal fossse, one on 
either side of the bony nasal septmn (Fig. 78). The palatine surface (Fig. 100) also possesses 
rough longitudinal ridges and grooves, the palatine spines and grooves, the latter accommodating 
the vessels and nerves of the hard palate. 

Upon the nasal surface of the palatine processes the thickened and rolled up margins of 
the two bones unite in the median suture to form the nasal crest (Fig. 79), into which is inserted 
the inferior margin of the vomer. To either side of the anterior extremity of this crest is situated 
one of the nasal orifices of the incisive canal. 
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In the skull of the new-bom and of the child the hard palate always shows an incisive 
suture f which is also frequently observed even in adult life (Fig. 100). 

In the fetus both the incisor teeth and their alveoli are situated in a special bone, the intermaxUlary hone or 05 inci- 
JKHJB, which also forms the anterior portion of the hard palate. Although the portion of the incisive suture indicating 
the boundary between the intermaxillary bone and the alveolar process usually disappears before birth, the incisive suture 
Qpon the hard palate is nuiintained for a considerably longer time. 

The upper jaw is formed in membrane toward the end of the second fetal month, from four or five centers of ossi- 
ficition, two of which form the intermaxillary bone and remain independent longer than the others, which usually unite 
as early as the fourth month of fetal life. The infraorbital suture is another indication of the complex origin of the 
mirilla. The upper jaw of the new-bom is considerably flatter than the fully developed bone, and the alveolar 
process b entirely wanting, first appearing with the development of the teeth and not being completely formed until a 
considerably later pericxi. The upper jaw contains a maxillary sinus even during fetal life. 

THE PALATE BONE. 

The palate bone (Figs. 83 to 85) is a flat paired bone, very thin in certain places, which is 
applied to the posterior portion of the maxilla and also articulates with the sphenoid (body 
and pterygoid processes) and with the inferior turbinated bones. It consists of two rectangular 
bony plates placed at right angles to each other, one, the horizontal plate, being in the horizontal, 
and the other, the perpendicular plate, in the sagittal plane. The palate bone also possesses 
three processes. 

The horizontal plates of the two palate bones form the posterior j)ortion of the hard palate 

fFigs. 41, 42, and 100). They articulate with each other in the posterior portion of the middle 

palatine suture, and with the palatine processes of the maxilla in the transverse palatine suture. 

At the posterior extremity of the median suture the two palate bones together form the posterior 

nasal spine (Figs. 83 and 100), as well as the posterior portion of the 7iasal crest upon the nasal 

surface of the hard palate (Fig. 78), and their posterior margins form the lower boundary' of 

the choanae (Figs. 41 and 42). The rough palatine surface of the horizontal plate (Fig. 100), 

like the similar surface of the palatine process of the maxilla, exhibits palatine spines and grooves, 

and also presents, near the ix)stero-extemal angle, the greater palatine joramen, one of the 

orifices of the pterygopalatifie canal. The nasal surface (Fig. 79), howe\er, is smooth and 

distinctly concave, hke the corresponding surface of the j)alatinc j)roccss of the maxilla. 

The perpendicular plate of the palate bone is narrower and thinner, but longer than the 
horizontal one. Its maxillary surface (Fig. 84) is applied to the rough surface of the i)OSterior 
portion of the nasal surface of the maxilla and also partly lies in front of and partly closes the 
orifice of the maxiUan* sinus. Its internal or nasal surjace (Fig. 85) forms the j)osterior portion 
of the lateral nasal wall (Figs. loi and 102), and presents two horizontal ])arallel ridges, a distinct 
inferior one, the conchal crest (Fig. 85), for the attachment of the inferior turbinated bone (Figs. 
loi and 102), and a less pronounced superior one, the ethmoidal crest (Fig. 84), for the middle 
turbinated bone. At the posterior border of the peq)en(iicular plate there is a groove, the 
pierygopaJaiine groove (Fig. 84), which, with the similarly named grooves of the maxilla (see 
Fig- 76) and of the pterygoid process of the sphenoid bone (see Fig. 53), forms the pterygopala- 
Hme camJf whose inferior extremity is the previously mentioned greater palatine jo^-"-"^ In 
its vicinity are also the orifices of several smaller lateral ramifications, the palatii 
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Fig. 83. — The right palate bone seen from behind {\), 

Fig. 84. — The right palate bone seen from the outer surface (\). 

Fig. 85. — The right palate bone seen from the inner surface (\). 

* — surface which completes the pterygoid fossa. 

Fig. 86. — The left nasal bone seen from the outer surface (|). 

Fig. 87. — The left nasal bone seen from its inner surface (\). 

Fig. 88. — The right malar bone seen from the outer surface (-J-). 

Fig. 89. — The right malar bone seen from the temporal surface (|). 



of which perforate the pyramidal process and end on the hard palate as the lesser palatine 
foramina. 

Of the three processes of the palate bone, the pyramidal process or tuberosity passes back- 
ward from the junction of the two plates of the bone, filling in the pterygoid notch of the pter}- 
goid processes of the sphenoid bone and completing the pterygod fossa. 

The other two processes, the orbital and the sphenoidal processes , are given off from the upper 
portion of the perpendicular plate above the ethmoidal crest, and are separated from one another 
by a deep notch, the sphenopalatine notch (Figs. 84 and 85). The inferior surface of the body 
of the sphenoid bone converts this notch into the sphenopalaiitie foramen (Fig. 102), an important 
communication between the pterygopalatine (sphenomaxillary) fossa and the nasal cavity, 
which gives passage to vessels and nerves (see page 78). 

The orbital process (Figs. 83, 85, and 96) is the anterior and larger of the two processes, 
and is directed outward. Its upper surface forms the most posterior portion of the floor of 
the orbit, articulating with the lamina papyracea by the palatoethmoidal suture and with the 
orbital portion of the maxilla by the palatomaxillar>' suture. Its anterior surface is closely 
applied to the maxilla, while the internal one has an irregular boundary and articulates with 
the ethmoid labyrinth, where it assists in closing in some of the ethmoidal cells, the palatini 
cells. The orbital process is also in contact with the external surface of the body of the sphenoid 
bone by the sphenoorbital suture, and forms the posterior portion of the inner margin of the 
inferior orbital (sphenomaxillary) fissure. 

The thin posterior sphe^widal process (Figs. 83, 85, and loi), directed internally, is applied 
to the ala vomcris, to the inferior surface of the body of the sphenoid bone, and to the sphenoidal 
conchae (sphenoidal turbinated bones), and also partly closes the orifice of the sphenoidal sinus. 

The palate bone is formed in membrane in the third fetal month and is already ossified at about the middle of 
the fetal life, but like the upper jaw it is rather short in the new-born. 

The orbital surface of the orbital process is sometimes unusually large, and the width of the perpendicular plate 
is subject to great individual variation. 

THE ZYGOMATIC BONE. 

The zygomatic or malar bones (Figs. 88 and 89) are three-sided, flat, strong bones which 
form the prominence of the cheek. They articulate with the frontal, sphenoid, and maxillary 
bones (Figs. 37 and 38), and also with the temporal bone by means of the zygoma which bridges 
over the temporal fossa (Figs. 39 and 40) (the sutures are described upon pages 37 and 80). 
The small orbital plate, placed at right angles to the malar surface, assists in the formation of 
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the orbit. The malar bone presents three surfaces, the facial or fn<ilar surface, the posterior 
or temporal surface, and the orbital surface formed by the upper surface of the orbital plate. 

The orbital surface is slightly concave and its anterior border forms part of the infraorbital 
margin (Fig. 95). It articulates with the orbital surface of the greater wing of the sphenoid 
bone, is usually separated from the orbital surface of the maxilla by the inferior orbital (spheno- 
maxillary) fissure, and forms a portion of the floor and of the outer wall of the orbit. 
Upon this surface is the zygomaticoorbital foramen (Fig. 88), leading into a branching canal, 
whose external orifices are the zygomaticotemporal and zygomaticofacial foramina, although 
frequently these two canals are entirely indei>endent of each other, in which case there are two 
zygomaticoorbital foramina (Fig. 88). 

The quadrilateral malar plate {possesses a convex malar surface and a slightly concave 
temporal surface. It articulates by means of its anterior rough margin with the zygomatic 
process of the maxilla, and in common with the orbital plate it gives off the frontosphcfwidal 
process (Figs. 88 and 89), which passes upward, forming the outer margin of the orbit, and 
articulates with the zygomatic process of the frontal bone and the zygomatic border of the greater 
wing of the sphenoid bone. The temporal process passes {x>steriorly to form the zygoma by 
articulating with the zygomatic process of the temporal bone (Figs. 39 and 40). The sutures 
between the zj^gomatic and the adjacent tones have been previously noted (page 37), and will 
be reviewed in another place (page 80). The malar surface shows the zygomaticofacial foramen 
(Fig. 89); the temporal surface, the zygomaticotemporal foramen (Fig. 88). 

The asygomatic bone is formed in membrane and commences to develop about the beginning of the third fetal month 
from two separate centers of ossification. In rare instances the two portions of the bone are separated even in adult 
lift by a suture which may be seen at about the middle of the bone. Since the bone is gradually pushed outward during 
its development and during the growth of the individual, it happens that in one-half of the specimens the orbital surface 
no longer forms one of the boundaries of the inferior orbital (sphenomaxillary) fissure. 

THE MANDIBLE. 

The mandible (Figs. 90 to 93) is a single bone, and is the only bone of the skull which is 
connected to the remaining bones by a joint instead of by sutures. It consists of two main 
portions, a body and two rami. The upper end of each ramus is composed of two processes, 
an anterior pointed coronoid process and a posterior rounded condyloid process (Fig. 93), the 
two being separated by the notch of the nmndible (sigmoid notch). The body of the mandible 
is an approximately paraboloid bony plate from the posterior extremities of which the rami 
pass vertically upward. Its inferior margin is termed the base of the mandible; the superior 
margin is the alveolar portion, and contains, in the adult, sixteen dental alveoli for the lower 
teeth, which are separated from each other by the intcralveolar septa. The free margin of 
the alveolar process is called the alveolar border, and the roots of the teeth, particularly those 
of the front ones, expand the thin bony mass of the process and produce longitudinal ridges 
upon the surface of the bone, the alveolar juga (Fig. 90). 

The middle of the external surface of the body of the mandible exhibits a rough projection, 
the mental protuberance (Fig. 90), which marks the union of the orginally separate halves of 
the bone (Fig. 89), and to either side of this projection and toward the base of the mandible 
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Fig. 90. — The mandible seen from in front (|). 

Fig. 91. — The mandible seen from the outer surface (|). 

Fig. 92. — The mandible seen from below (|). 

Fig. 93. — One-half of the mandible seen from the inner surface (|). 

Fig. 94. — The hyoid bone seen from in front and above {]), 



-rr- 



is the mental lubercle. Above and to the outer side of the mental tubercle is situated the mental 
farameny giving exit to the vessels and nerve of the same name and forming the inferior opening 
of the mandibular (inferior dental) canaly which traverses the greater portion of the body of 
the mandible. There is also to be observed upon the outer surface of the body a smooth ridge, 
the oblique line, which passes downward from the root of the coronoid process, gradually fades 
away, and finally entirely disappears somewhat to the outer side of the mental foramen (Figs. 
90 and 91). 

The internal surface of the body of the mandible (Figs. 92 and 93) exhibits, to either side 
of the median line, a shallow depression which is known as the digastric jossa, since it received 
the insertion of the anterior belly of the digastric muscle, and above this there is a short, rough, 
irregular prominence, the mental spine, which is usually a paired structure and sometimes also 
shows a further transverse subdivision; it gives origin to the geniohyoid and geniohyoglossus 
muscles. To the outer side of the mental spine there is a larger shallow depression which lodges 
the sublingual salivary gland, and between the sublingual and digastric fossae is the termination 
of the rough mylohyoid line, which passes from behind forward and from above downward 
upon the inner surface of the body of the mandible and gives origin to the mylohyoid muscle. 

A certain distance below the mylohyoid line there is a groove which commences at the 
mandibular foramen (Figs. 92 and 93) situated upon the inner surface of the ramus, and gradu- 
ally disappears as it passes forward; this is the mylohyoid groove and contains the vessels and 
nerve of the same name. Below the mylohyoid line, to the outer side of the depression for 
the sublingual gland, and frequently difficult of recognition, there is a much shallower depres- 
sion for the submaxillary gland. 

Each ramus forms almost a right angle with the body of the bone, and is both broader and 
thinner than the body. It passes upward, broadens, and divides into two processes, an anterior 
coronoid and a posterior cojidyloid process, which arc separated by the notch of the mandible 
(the sigmoid notch). 

The ramus, like the body of the bone, possesses an external surface and an internal surface, 
a portion of the latter being directed toward the oral cavity. The external surface (Fig. 96) 
is roughened at the angle, forming the masseteric tuberosity for the insertion of the masseter 
muscle. There is a corresponding rough area upon the inner surface, the pterygoid tuberosity, 
for the insertion of the internal pterygoid muscle. 

At about the middle of the ramus there is an opening, the mandibular {inferior denial) 
foramen (Fig. 93), the superior opening of the mandibular {inferior dental) canal,* which passes 

* The mandibular canal is continued within the bone beyond the mental foramen almost to the median line and 
gives off small lateral ramifications which lead to the apices of the alveoli. 
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obliquely through the mandible to the mental foramen and transmits the inferior dental vessels 
and nerve. A thin tongue-shaped bony plate, the Ungula, overhangs the anterior margin of 
the foramen. 

The coronoid process is flattened from side to side and terminates in a more or less sharp 
apex which gives attachment to the temporal muscle. In the prolongation of its anterior mar- 
gin runs the previously described oblique line, and passing from its base to the region of the 
last molar tooth is a ridge, the buccinator crest (Fig. 93), for the origin of the buccinator muscle. 

The cofidyloid process terminates above in a condyle, whose head (Fig. 91) is separated 
from the base of the process by a constriction known as the neck (Fig. 92). The articular surface 
itself is ellipsoidal and its longitudinal axis is placed almost transversely, although directed 
somewhat posteriorly, so that the condyloid process, in contrast to the coronoid, is compressed 
from before backward. Upon the anterior surface of the neck of the condyle there is a shallow 
pterygoid d^pressioUy which receives part of the insertion of the external pter}-goid muscle. 

The lower jaw is formed in membrane about Meckel's cartilage, a cartilage of the visceral skeleton which marks 
the position of the adult mandible. The first center of ossification a])pears in the second fetal month upon both sides 
external to Meckel's cartilage; a second center appears above the first, and the two unite in such a manner that they 
fonn a groove which is open above for the reception of the teeth. Even at birth the two halves of the mandible are usually 
separated by a synchondrosis, and they do not unite until the first year. The condyloid process is preformed in cartilage 
and is developed by the direct transformation of the cartilage into bone. The lower jaw of the new-born is ver>' low, 
possesses no alvecdar portion, and the ramus is still but poorly developed and forms a very obtuse angle with the body. 

THE HYOID BONEL 

The hyoid bone (Fig. 94) is a small horscshoc-shaped structure situated in the base of the 
tongue; it does not articulate with the skull but is connected with it by the stylohyoid ligament. 

It consists of a body, from either side of which proceed the greater and the lesser cornua. 
The body is slightly curved horizontally, the anterior surface being rough and slightly convex, 
the posterior one smooth and slightly concave. The greater cornua are long and thin and are 
connected to the body either by bony tissue or by cartilage, more rarely by fibrous connective 
tissue or by a joint. They pass horizontally outward from the bcKly of the bone, and are directed 
backward and usually slightly upward, their ends exhibiting a bulbous thickening. The lesser 
cornua are frequently cartilaginous, and arise close to the bases of the greater ones; they are 
direaed upward, however, and also outward and backward. They are much shorter than the 
greater cornua and are connected with the styloid process of the temporal bone by the stylo- 
hyoid ligament. The nature of their attachment to the hyoid bone is subject to considerable 
\'ariation. 

The hyoid bone is preformed in cartilage and arises chiefly from the second branchial arch (thi* hyoid arch), the 
greater cornua, however, representing the third arch. The b<xiy (two centers) and the greater cornua commence to 
osafy at birth, the lesser cornua at a much later pcricxi. Sometimes the lesser cornua extend far into the stylohyoid 
bgament (see page zzg), jtist as the styloid process does, the two lx)ne3 having a common embryonic origin. 

THE ORBITAL CAVITIES. 

Each orbit (Figs. 95 to 99) is a quadrilateral prismatic space having the shape of a tall 
horizontal pyramid, the apex of which is situated posteriorly in the region of the oj^tic 
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Fig. 95. — ^The left orbit seen from in front (|). 

Fig. 96.— The median wall of the left orbit, the outer wall having been removed (j). 

Fig. 97. — The outer wall of the right orbit, the median one having been removed {{). 

In all these figures the frontal bone is violet; the ethmoid orange; the lachrymal pink; the sphenoid green; the 
nasal, |>arietal, and zygomatic bones white; and the palate bone blue. 



foramen. Its base is a quadrangle with rounded comers, and forms the entrance to the cavity 
(adilus orbiUB), 

The four walls of the orbit are designated the superior, the internal, the external, and the 
inferior. Since there is no sharp dividing-line between the superior and internal and between 
the internal and inferior walls, and also since such a dividing-line is partly absent between the 
external and superior wall, the pyramidal orbital space possesses for the most part no sharp 
angles; indeed, posteriorly the pyramid has practically but three sides. 

Each orbit is formed by seven bones: the frontal, the sphenoid, the ethmoid, the lachrymal, 
the maxilla, the zygomatic, and the palatine. The sutures between these bones are described on 
pages 79 and 80. The upper wall or the roof of the orbit (Fig. 95) is formed by the orbital 
portion of the frontal bone, and in the posterior portion also by the lesser wing of the sphenoid 
bone. It is horizontal, smooth, and slightly concave. 

The inner wall (Fig. 97) is formed anteriorly by the lacluymal bone and posteriorly by 
the lamina papyracea of the ethmoid bone and by a small portion of the ala parva of the sphenoid 
(near the junction of the inner wall with the roof). Below the lamina papyracea, the orbital 
surface of the maxilla extends upward from the floor upon the inner wall, and its frontal process 
also forms a narrow portion of the inner wall, internal to the lachrymal bone and immediately 
adjacent to the internal orbital margin. The inner wall of the orbit is approximately vertical 
and its anterior portion exhibits the fossa for the lachrymal sac. 

The floor of the orbit (Fig. 99) p>asses quite gradually into the inner wall, and its posterior 
portion is separated from the largest (posterior) portion of the outer wall by the inferior orbital 
(sphenomaxillary) fissure. Its greatest portion is formed by the orbital surface of the maxilla, 
only a small posterior portion being formed by the orbital process of the palate bone. In the 
anterior portion of the orbit the zygomatic bone also forms a narrow strip of the floor, but the 
extent to which it takes part is subject to considerable variation (see page 71). The inferior 
orbital wall is quite smooth and is almost exactly horizontal (slightly inclined outward, forward, 
and downward). 

The outer wall of the orbit (Fig. 97) is the most isolated of all, since the two orbital fissures 
separate from it the remaining walls in the posterior portion of the orbit. The inferior orbital 
(sphenomaxillary) fissure separates more than half of the length of the outer wall from the floor, 
and one-third of its extent is separated from the roof by the superior orbital (sphenoidal) fissure. 
It is practically formed by two bones, the orbital surface of the greater wing of the sphenoid 
bone contributing the posterior portion, and the orbital surface of the zygomatic bone the anterior 
portion. The latter portion, however, also contains a part of the orbital portion of the frontal 
bone, which extends downward more or less from the roof. The outer wall of the orbit is slightly 
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cave and is not exactly vertical, but directed somewhat from above downward and from 
hout inward. 

The margins of the orbit are known as the supraorbital and the infraorbital. They are, 
course, connected at their extremities by the lateral walls of the orbit. 
The supraorbital margin (Fig. 96) is usually sharper than the inferior one; it is formed 

the frontal bone (the vertical plate and the zygomatic process) and contains one shallow 
ich or two deeper ones, the supraorbital and frontal notches or joramina (Fig. 67), which trans- 
t the frontal and supraorbital vessels and nerves. The frontal bone extends lower down 
:tmally than it does externally. The infraorbital margin (Fig. 99) is formed internally by 
2 maxilla, and externally by the zygomatic bone, these bones extending internally and 
temally as far as the frontal bone. A portion of the internal margin (Fig. 97) is furnished 

the anterior lachr}Tnal crest of the frontal process of the maxilla, and its smoothest portion 
situated above this crest. The external margin (Fig. 97) is formed by the zygomatic bone, 
irticularly by its frontosphenoidal process. 

The following foramina and fissures lead either into or from the orbit; 

1. The oplic foramen (Fig. 96), situated in the root of the lesser wing of the sphenoid bone, 
ads from the cranial cavity to the apex of the orbit and transmits the optic nerve and the 
phthalmic artery. 

2. The superior orbital (sphenoidal) fissure (Fig. 95), between the greater and lesser wing 
f the sphenoid, also leads from the cranial into the orbital cavity and transmits the ophthalmic, 
culomotor, trochlear, and abducens nerves and the superior ophthalmic vein. This fissure 
eparates the outer from the upper wall of the orbit. Its internal portion is wide; its external 
wrtion is narrow and closed by a membrane. 

3. The inferior orbital (sphenomaxillary) fissure (Fig. 95), between the maxilla and the 
)rbital process of the palate bone on one side and the greater wing of the sphenoid bone or the 
Skater wing and the zygomatic bone on the other, leads from the pterygopalatine (sphenomax- 
iDaiy) fossa into the orbital cavity and transmits the infraorbital vessels and nerve. It separates 
the outer wall from the floor of the orbit and is larger antero-cxtemally than it is postero- 
iatemally. The external boundary of the fissure is furnished by the crista orbitalis of the 
peater ^ving of the sphenoid bone. 

4. The superior opening of the nasolachrymal {nasal) canal (Fig. 99), in the fossa for the 
hchrymal sac; this canal leads from the orbital into the nasal cavity and transmits the naso- 
lic^inal (nasal) duct. 

5. The anterior ethmoidal foramen (Figs. 95 and 96), passing from the orbital to the cranial 
^% and transmitting the anterior ethmoidal vessels and nasal ner\T. 

6. The posterior ethmoidal foramen (Figs. 95 and 96), leading into the nasal canty and 
^^^nsmitting the posterior ethmoidal vessels. Both this and the j)rececling foramen are situated 
Dior to one side of the frontoethmoidal suture in the inner wall of the orbit. 

7. The zygomaticoorbital foramen or foramina (Fig. 97), in the outer wall of the orbit, pass 
«wiu^ the malar bone to the temporal fossa and to the face, and transmit the ner\'es and vessels 
^the same name or their branches. 

^ L Hie entrance of the infraorbital catial (for the vessels and nerve of the same namel 
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concave and is not exactly vertical, but directed somewhat from above downward and from 
without inward. 

The margins of the orbit are known as the supraorbital and the infraorbital. They are, 
of course, connected at their extremities by the lateral walls of the orbit. 

The supraorbital margin (Fig. 96) is usually sharper than the inferior one; it is formed 
by the frontal bone (the vertical plate and the zygomatic process) and contains one shallow 
notch or two deeper ones, the supraorbital and frontal notches or joramhva (Fig. 67), which trans- 
mit the frontal and supraorbital vessels and nerves. The frontal bone extends lower down 
internally than it does externally. The infraorbital margin (Fig. 99) is formed internally by 
the maxilla, and externally by the zygomatic bone, these bones extending internally and 
externally as far as the frontal bone. A portion of the internal margin (Fig. 97) is furnished 
by the anterior lachrymal crest of the frontal process of the maxilla, and its smoothest portion 
is situated above this crest. The external margin (Fig. 97) is formed by the zygomatic bone, 
particularly by its frontosphenoidal process. 

The following foramina and fissures lead either into or from the orbit: 

1. The optic foramen (Fig. 96), situated in the root of the lesser wing of the sphenoid bone, 
leads from the cranial cavity to the apex of the orbit and transmits the optic nerve and the 
ophthalmic artery. 

2. The superior orbital (sphenoidal) fissure (Fig. 95), between the greater and lesser wing 
of the sphenoid, also leads from the cranial into the orbital cavity and transmits the ophthalmic, 
oculomotor, trochlear, and abducens nerves and the superior ophthalmic vein. This fissure 
separates the outer from the upper wall of the orbit. Its internal portion is wide; its external 
portion is narrow and dosed by a membrane. 

3. The inferior orbital (sphenomaxillary) fissure (Fig. 95), between the maxilla and the 
orbital process of the palate bone on one side and the greater wing of the sphenoid bone or the 
greater wing and the zygomatic bone on the other, leads from the pterygopalatine (sphenomax- 
illary) fossa into the orbital cavity and transmits the infraorbital vessels and nerve. It separates 
the outer wall from the floor of the orbit and is larger antero-extemally than it is postero- 
intemally. The external boundary of the fissure is furnished by the crista orbitalis of the 
greater wing of the sphenoid bone. 

4. The superior opening of the nasolachrymal (nasal) canal (Fig. 99), in the fossa for the 
lachrymal sac; this canal leads from the orbital into the nasal cavity and transmits the naso- 
lachrymal (nasal) duct. 

5. The anterior ethmoidal foramen (Figs. 95 and 96), passing from the orbital to the cranial 
cavity and transmitting the anterior ethmoidal vessels and nasal nerve. 

6. The posterior ethmoidal foramen (Figs. 95 and 96), leading into the nasal cavity and 
transmitting the posterior ethmoidal vessels. Both this and the preceding foramen are situated 
in or to one side of the frontoethmoidal suture in the inner wall of the orbit. 

7. The zygomaticoorbital foramen or foramina (Fig. 97), in the outer wall of the orbit, pass 
through the malar bone to the temporal fossa and to the face, and transmit the nerves and vessels 
of the same name or their branches. 

8. The entrance of the infraorbital canal (for the vessels and nerve of the same name). 
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Fig. 98. — A frontal section through the anterior part of the skull, showing the orbits, the nasal fo 

and the maxillary sinuses (^). 

Fig. 99. — The floor of the left orbit seen from above, the roof having been removed (-J-). 

Fig. 100. — The maxilla, palate bone, and lower ends of the pterygoid process of the sphenoid, seen f 

the oral surface (the hard palate) (|). 



leading to the infraorbital foramen, is situated in the floor of the orbit. It commence 
the inner end of the inferior orbital fissure as the infraorbital groove (Fig. 99). 

9. The jrontal and supraorbital foramina, situated in the supraorbital margin. 

The orbit contains the following depressions or fossae : 

1. The fossa for the lachrymal gland (Fig. 69), on the frontal bone beneath the o 
portion of the supraorbital margin. 

2. The trochlear depression (Fig. 68), also on the frontal bone, where it passes into 
inner wall of the orbit, for the attachment of the pulley of the superior oblique muscle. 

3. The fossa for the lachrymal sac (Fig. 99), situated in the inner wall of the orbit betv 
the anterior lachrymal crest of the frontal process of the maxilla and the posterior lachry 
crest of the lachrymal bone. 

The only groove in the orbit is the infraorbital groove (Fig. 98), upon the orbital sur 
of the body of the maxilla. 

There are several projections into the orbital cavity. These are the anterior and poste 
lachrymal crests which form the fossa for the lachrymal sac, and a bony spine upon the gre 
wing of the sphenoid bone near the outer margin of the superior orbital fissure, the spine 
the external rectus muscle (Fig. 99). The frontal bone occasionally presents a trochlear s] 
alongside of the trochlear depression. 

The orbital walls var>' greatly in their thickness. The thinnest wall is the inner one, both in the region o 
lamina papyracea of the ethmoid bone and also in that of the lachrymal bone, the latter bone even being somet 
defective. The roof of the orbit not infrequently contains a portion of the frontal sinus, in which case it is ho 
The outer wall is usually the thickest. 

THE NASAL CAVITY. 

The bony nasal cavity (Figs. 99, loi, and 102) is subdivided into two symmetrical nasal fc 
by the nasal septum, which is frequently oblique and not exactly in the median sagittal pb 
The cavity is highest just behind the anterior nares and gradually becomes lower toward 
posterior nares, and nine of the bones of the skull — the nasal, frontal, ethmoid, sphenoid, max 
palate, inferior turbinated, lachr^^mal, and vomer — take part in its formation. In each n; 
fossa there may be recognized a roof, a floor, an internal wall, and an external wall. The ante 
opening of the two bony nasal fossae is known as the apertura piriformis (anterior nares), wi 
the posterior o])cning of each is the choana. The former (Figs. 37 and 38) is bounded by 
nasal bones and by the frontal ])rocesscs and bodies of the maxilla, while each choana (poste 
naris) (Figs. 41 and 42) is bounded by the palate bone, the internal plate of the pteryg 
process, and the body of the sphenoid bone. The roof of the nasal cavity is formed anteric 
by the two nasal bones and by the nasal portions of the frontal bones, in the "i id dte by 
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cribrifonn plate of the ethmoid, and posteriorly by the body of the sphenoid. It is curved so that 
its anterior and posterior portions also form, so to speak, an anterior and a posterior wall. 

The floor of the nasal fossa (Fig. 79) is formed by the upper surface of the hard palate, 
composed of the palatine processes of the maxillaj and the horizontal plates of the palate bones. 

The internal or median wall is smooth and of simple composition, the anterior portion 
being incomplete in the bony skeleton. The external wall is extremely complicated. The 
median wall (Fig. 72) is the nasal septum, the antero-superior portion of which is formed by the 
perpendicular plate of the ethmoid bone, the postero- inferior portion by the vomer. It is 
attached above to the frontal crest of the frontal bone, below to the nasal crest of the hard palate, 
and behind and above to the sphenoidal crest and rostrum. 

The external nasal wall (Figs. loi and 102) exhibits three peculiar foliate prominences 
the free margins of which are rolled up upon themselves; these arc the turbinated bones or 
concha nasales. 

The inferior of these is an independent bone, the concha nasi inferior. It is the largest 
and longest of the turbinated bones, while the superior is the smallest and shortest. The superior 
and middle turbinated bones are processes of the ethmoid bone. 

The outer portion of each nasal fossa is divided into three canals by the three turbinated 
bones: the superior meatus, between the superior and middle turbinated bones; the middle 
meatus, between the middle and inferior turbinated bones; and the inferior mecUus, between 
the inferior turbinated bone and the floor of the nasal fossa. Above the superior turbinated bone 
in the superior meatus is situated a cleft-like recess known as the spltefioethmoidal recess. 

The portion of the nasal fossa situated between the inner margins of the turbinated bones 
and the nasal septum is termed the common meatus of the nose; the posterior portion situated 
behind the posterior extremities of the turbinated bodies is known as the naso-pharynx or naso- 
pharyngeal meatus. 

The external nasal wall is formed by the following bones: the ethmoid (superior posterior 
portion); the nasal surface of the frontal process of the maxilla (superior anterior portion) 
and the nasal surface of the body of the bone (inferior anterior portion); the vertical plate of 
the palate bone (posterior inferior portion); the inferior turbinated bone (inferior middle 
portion); and the inner surface of the lachrymal bone (quite a small jwrtion in the anterior part 
of the middle meatus). 

In addition to the main nasal cavity there is a series of accessory cavities; these are the 
air-containing cavities of the majority of the cranial bones, particularly of the maxilla, frontal, 
sphenoidi and ethmoid. 

There is a laige number of openings leading into the nasal ca\'ity. 

(a) The foramina of the cribriform plate of the ethmoid tone in the roof of the nasal cavity, 
transmitting the olfactory nerves and the anterior ethmoidal vessels and nerves. 

(6) The superior orifice of the incisive canal (Fig. 79), on either side of the nasal crest in 
the floor of the nasal cavity, which transmits the terminations of the anterior palatine vessels 
and nerve. 

{c) The inferior orifice of the nasolachrymal canal in the inferior meatus, which contains 
the nasolachiymal duct. 
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Fig. 1 01. — View of the lateral wall of the right nasal fossa, the nasal septum having been removed (f). 

Fig. 102. — View of the lateral wall of the right nasal fossa, the middle turbinated bone having been 

removed (^). 
In these figures the frontal bone is \iolet, the lachrymal pink, the ethmoid orange, the maxilla yellow, the 
palatine blue, the sphenoid green, and the other bones white. 

Fig. 103. — The left pterygopalatine fossa seen from the side, after the removal of the zygomatic bone (|). 
The maxilla is yellow, the palate bone blue, the sphenoid green, and the zygomatic and temporal bones white. 



(d) The hiatus semilunaris (Fig. loi), in the middle meatus in the region of the infundib- 
ulum, which leads to the orifice of the frontal sinus (Fig. 102) and to the openings of the anterior 
ethmoidal cells; the middle meatus also contains the orifice of the maxillary sinus. 

(e) The openings of the middle and posterior ethmoidal cells in the superior meatus. 

(/) The upper and posterior portion of the nasal cavity contains the sphenoethmoidal 
recess, the orifice of the sphenoidal sinus (Fig. 102), the small posterior ethmoidal foramen 
(leading into the orbital ca\dty and transmitting the vessels of the same name), and the spheno- 
palatine foramen (Fig. 102), which accommodates the ganglion and vessels of the same name 
and communicates with the pterygopalatine (sphenomaxillary) fossa. 

THE ROOF OF THE ORAL CAVriY, THE HARD PALATE. 

The roof of the oral cavity (Fig. 100) is formed by the hard palate. It is a markedly concave 
elliptical bony plate, composed of the palatine processes of the maxillae and of the horizontal 
portions and of part of the pyramidal processes or tuberosities of the palate bones. It presents 
in the median line the median palatine suture, upon which a bony swelling, the torus pal<Uinus, 
is occasionally observed; it also contains the transverse palatine suture and sometimes the 
remains of the incisive suture. At the anterior extremity of the median suture is situated the 
single incisive foramen, by which the bony oral cavity communicates with both bony nasal 
fossae; posteriorly in the horizontal plate of each palate bone is the greater palatine foramen, 
and the pyramidal process contains the lesser palatine foramina (inconstant). All these foramina 
are the orifices of the pterygopalatine canal. 

THE PTERYGOPALATINE FOSSA. 

The pterygopalatine or splienomaxillary fossa (Fig. 103) lies between the anterior surface 
of the pterygoid process of the sphenoid bone, the perpendicular portion of the palate bone, and 
the posterior extremity of the maxilla. It is funnel-shaped and is continued directly downward 
into the pter>'gopaIatine canal, which is bounded by the same three bones. It opens out supe- 
riorly into the inferior orbital (sphenomaxillary) fissure which communicates with the orbit 
and externally the pterygomaxillary fissure connects the pterygopalatine with the infratem- 
poral fossa. 

Opening into the pterygopalatine fossa are the foramen rotunduMy by which it communicates 
with the cranial cavity, the pterygoid canal, which passes horizontally backward in the root of 
the pterygoid process, and the sphenopalatine foramen, leading into the nasal cavity. The 
fossa contains the sphenopalatine ganglion of the maxillary nerve as well as arteries and veins. 
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The pten'gopalatine canal, proceeding from the pterygopalatine fossa, is formed by the union 
of the pter\'gopalatine grooves of the pterygoid process and of the palate bone and maxillary 
bone; it g[ives off fine canaliculi which pass to the nasal cavity, and finally subdivides into a 
number of canals which terminate in the palatine foramina. 

THE INFRATEMPORAL FOSSA* 

The infratemporal (zygontatic) jossa (Fig. 103) has only a partial bony boundary, and is 
directly continuous above with the temporal fossa at the infratemporal crest of the greater wing 
of the sphenoid bone. 

It is situated between the infratemporal surface of the greater wing of the sphenoid bone, 
Ae infratemporal surface and tuberosity of the maxilla, and the external plate of the pterygoid 
process. It has no external or posterior boundary. 

The Sutures of the Skull* 

The sutures of the skull are subdivided into the long sutures of the cranial vertex and the 
>hort sutures between the remaining cranial bones. The long sutures are named according to 
their shape, the shorter ones according to the bones which they separate. Several separate 
sutures are frequently grouped together and named as a single suture; for example, the fronto- 
ethmoidal suture. 

The coronal suture (Figs. 37 to 40) is situated between the parietal margins of the frontal 
and the frontal margins of the parietal bones. 

The sagittal suture (Figs. 45 and 46) is situated between the sagittal margins of the two 
i>arietal bones. 

a 

The lambdoid suture (Figs. 39, 40, 45, and 46) is situated between the occipital margins of 
•he parietal bones and the lambdoid margin of the occipital. 

The squamosal suture (Figs. 39 and 40) is situated between the squamous margin of the 
:^rietal bone and the parietal margin of the squamous portion of the temporal. 

The occipitomastoid suture (Figs. 39 and 40) is situated between the occipital margin of the 
mastoid portion of the temporal bone and the mastoid margin of the scjuamous portion of the 
'xcipital. It frequently contains the mastoid foramen. 

The parietomastoid suture (Figs. 39 and 40) is situated between the mastoid angle of the 
parietal bone and the parietal notch and a part of the mastoid portion of the temiK)ral 
irone. 

The sphenoparietal suture (Figs. 39 and 40) is situated between the sphenoidal angle of the 
perietal bone and the parietal angle of the sphenoid \xmL\ 

The spJienojrontal suture (Figs. 39 and 40) is situate<i between the frontal margins of the 
zrtaier and lesser wings of the sphenoid bone and the orbital portion of the frontal Ijone. 

The sphenoorbilal suture is situated between the anterior margin of the external surface of 
lae body of the sphenoid bone and the orbital ])rocess of the palate lx)ne. 

The sphenoethmoidal suture is situated between the crest of the sphenoid bone and the 
posttrior maigin of the perpendicular plate of the ethmoid. 
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The pterygopalatine canal, proceeding from the pterygopalatine fossa, is formed by the union 
of the pterygopalatine grooves of the pterygoid process and of the palate bone and maxillary 
bone; it gives off fine canaliculi which pass to the nasal cavity, and finally subdivides into a 
number of canals which terminate in the palatine foramina. 

THE INFRATEMPORAL FOSSA. 

The infratemporal (zygomatic) fossa (Fig. 103) has only a partial bony boundary, and is 
directly continuous above with the temporal fossa at the infratemporal crest of the greater wing 
of the sphenoid bone. 

It is situated between the infratemporal surface of the greater wing of the sphenoid bone, 
the infratemporal surface and tuberosity of the maxilla, and the external plate of the pterygoid 
process. It has no external or posterior boundary. 

The Sutures of the Skull. 

The sutures of the skull are subdivided into the long sutures of the cranial vertex and the 
short sutures between the remaining cranial bones. The long sutures arc named according to 
their shape, the shorter ones according to the bones which they separate. Several separate 
sutures are frequently grouped together and named as a single suture; for example, the fronto- 
ethmoidal suture. 

The coronal suture (Figs. 37 to 40) is situated between the parietal margins of the frontal 
and the frontal margins of the parietal bones. 

The sagittal suture (Figs. 45 and 46) is situated between the sagittal margins of the two 
parietal bones. 

The lambdoid suture (Figs. 39, 40, 45, and 46) is situated between the occipital margins of 
the parietal bones and the lambdoid margin of the occipital. 

The squamosal suture (Figs. 39 and 40) is situated between the squamous margin of the 
parietal bone and the parietal margin of the squamous portion of the temporal. 

The occipitomastoid suture (Figs. 39 and 40) is situated between the occipital margin of the 
mastoid portion of the temporal bone and the mastoid margin of the squamous portion of the 
occipital. It frequently contains the mastoid foramen. 

The parietomastoid suture (Figs. 39 and 40) is situated between the mastoid angle of the 
parietal bone and the parietal notch and a part of the mastoid portion of the temporal 
bone. 

The sphenoparietal suture (Figs. 39 and 40) is situated between the sphenoidal angle of the 
parietal bone and the parietal angle of the sphenoid bone. 

The sphenofrontal suture (Figs. 39 and 40) is situated between the frontal margins of the 
greater and lesser wings of the sphenoid bone and the orbital portion of the frontal bone. 

The sphenoorbiUd suture is situated between the anterior margin of the external surface of 
the body of the sphenoid bone and the orbital process of the palate bone. 

The sphenoethmoidal suture is situated between the crest of the sphenoid bone and the 
posterior margin of the perpendicular plate of the ethmoid. 
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The sphenosquamosal suture (Figs. 39 and 40) is situated between the squamous margin 
of the greater wing of the sphenoid bone and the sphenoidal margin of the temporal bone. 

The jronloethmoidal suture (Figs. 37, 38, 43, and 44) is situated between the inner margin 
of the orbital portion of the frontal bone (the outer margin of the ethmoidal notch) and the 
outer margin of the cribriform plate of the ethmoid, between the posterior margin of the nasal 
portion of the frontal bone and the anterior margin of the cribriform plate (foramen ccecum), 
and also between the upper margirf of the lamina papyracea of the ethmoid and the inner margin 
of the orbital portion of the frontal bone. The latter portion of the suture is in the inner wall 
of the orbit and frequently contains the ethmoidal foramina (Fig. 96). 

The nasojrontal suture (Figs. 37 and 38) is situated between the nasal portion of the frontal 
bone and the upper margin of the nasal bone. 

The itUemasal suture (Figs. 37 and 38) is situated between the inner margins of the two 
nasal bones. 

The frontomaxillary suture (Figs. 37, 38, and 95) is situated between the nasal portion of the 
frontal bone and the frontal process of the maxilla. 

The jrantolachrymal suture (Figs. 37 and 38) is situated between the orbital portion of 
the frontal bone and the upper margin of the lachrymal bone. 

The zygomaiicolrofUal suture (Figs. 37 to 40) is situated between the frontosphenoidal 
process of the zygomatic bone and the zygomatic (external angular) process of the frontal. 

The sphenozygomatic suture (Figs. 39 and 40) is situated between the zygomatic margin 
of the greater wing of the sphenoid and the zygomatic bone. 

The zygomaticotemporal suture (Figs. 39 to 42) is situated between the temporal process of 
the zygomatic bone and the zygomatic process of the temporal bone. 

The zygomaiicomcLxillary suture (Figs. 37 and 38) is situated between the zygomatic bone 
and the zygomatic process of the maxilla. 

The nasomaxiliary suture (Figs. 37 and 38) is situated between the frontal process of the 
maxilla and the outer margin of the nasal bone. 

The ethmoideomcuxdllary suture is situated at the junction of the inner wall with the floor of 
the orbit and separates the lower margins of the lamina papyracea of the ethmoid bone from the 
orbital surface of the body of the maxilla. 

The lachrymoconchal suture is situated between the lachrymal process of the inferior tur- 
binated bone (concha nasalis inferior) and the lachrymal bone. 

The lachrymomcuxillary suture (Figs. 39 and 40) is situated in the inner wall of the orbit 
between the lachrymal margin of the maxilla and the anterior (and inferior) margin of the 
lachrymal bone. 

The ku:hrymoethmoidal suture is situated in the inner wall of the orbit between the lachrymal 
bone and the lamina papyracea of the ethmoid. 

The intermaxillary suture (Figs. 37 and 38) is situated between the alveolar processes of 
the two maxillae. 

The palatomcuxdllary suture, in the floor of the orbitj is situated between the posterior margin 
of the orbital surface of the maxilla and the orbital process of the palate bone. 

The palatoethmoidal suture is situated immediately alongside of the preceding suture 
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between the posterior extremity of the lamina papyracea of the ethmoid and the orbital pro- 
cess of the palate bone. 

The median palatine suture (Figs. 41, 42, and 100} traverses the hard palate in the median 
line. 

The transverse palatine sulure (Figs. 41, 42, and loo) is situated between the palatine proc- 
esses of the maxilla: and the horj-tontal portions of the palate bones. 

The following sutures arc inconstant: the infraorbital suture (see page 66), the incisive 
!ttturc (see page 69), the petrosquamosal suture (see page 54), the squamosomastoid suture (see 
page 53), the sphenomaxillary suture (between the pterygoid process and the body of the max- 
illa), the jrontal or nulopk suture (see page 60), and the sulura mendosa (sec page 47), 

The petroocci pilal and sphenopetrosal fssures are Med with fibrocartilage IJxIrooccipilal 
and sphenopetrosal syncliondroses *], 



The Skull of the New-born. 

The skull of the new-born (Figs. 104 to 106) differs in many respects from that of- adult 
life (see the development of the individual bones of the skull). The vertical plate of the occipital 
bone still exhibits the sulura mendosa (Figs. 105 and 106) and is separated from the lateral por- 
tions by the posterior intraoccipital synchondrosis; the lateral portions arc separated from the 
basilar portion by the anterior inlraocei pital syncliondrosis. The two halves of the body of the 
sphenoid are still separated by the inters plicnoidal synchondrosis and the sp/ienooccipiial syn- 
chondrosis separates the sphenoid from the occipital bone. 

In the temporal bone may be observed the tympanic annulus, one of the most striking forma- 
tions of the skull of childhood, and also the squamosomastoid suture, which still completely sepa- 
rates the squamous and the petrous (together wiih the mastoid) portions. The two halves 
of the frontal bone arc separated by the frontal suture, and the incisive suture is still visible in 
the maxilla, ihat is to say, in the hard palate. The maxilla and the mandible are still quite 
diflfrenlly sha[)ed from the adult structures, and the latter bone exhibits a median suture. The 
rthmoidal labyrinths are independent of each other. But most striking is the incomplete ossi- 
tolion of the cranial vault. In the lines of the sutures there are more or less narrow mem- 
tiranoDs connections of the contiguous bony margins, which form large spaces particularly in 
ihcee situations where several sutures come together. These spaces are known as the jontaneiles 
atloKticuit, and .six of them may be recognized, two of which are single and two double: 

I. The frontal or anterior fontanelle (Fig. 105) is the largest of all and is quadrangular in 
iiiapc, the short diagonal being situated in the transverse and the long diagonal in the sagittal 
Erection. It occurs at the junction of the frontal, sagittal, and coronal sutures, between the 
1*0 halves of the frontal bone and the two parietal bones. 

I. TTie occipital or posterior fontanelle (Fig. 105) is small and triangular, and is situated 
u the junction of the sagittal and lambdoid sutures, between the two parietal bones and the 
titical portion of the occipital bone. 



• True iynthondrosei 



it in the akuil only during childhood. 
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Fig. 104. — Skull of a new-bom child from the side (J). 

Fig. 105. — Skull of a new-bom child from above (J). 

Fig. 106. — Skull of a new-bom child from behind and below (J). 



3. The two sphenoidal joniandles (Fig. 104) are of medium size, irregular in form, poo 
defined, and situated between the parietal angles of the greater wings of the sphenoid boi 
and the sphenoidal angles of the parietal bones, in the location of the later-developed spJiei 
parietal sutures and the contiguous bony margins. 

4. The two mastoid fontanelles (Fig. 106) are situated between the mastoid angles of 1 
parietal bones and the parietal notches of the temporal bones, extending outward to the nei^ 
boring bony margins. They resemble the antero-lateral fontanelles in respect to their si 
shape, and boundaries. 

By the progressive ossification of the flat bones of the cranial vault, the fontanelles becoi 
closed in the first year of life, rarely later, the frontal fontanelle closing last (at the end of 1 
first or the beginning of the second year) . At the same time the coronal, sagittal, and lambdc 
sutures develop, whereby small bony areas frequently remain as independent structures witl 
the sutures, and are known as supernumerary bones, Wormian bones, or ossa suturarum, Tl 
are particularly coimnon in the sagittal and lambdoid sutures, where they are sometin 
present in large numbers and are occasionally of considerable size. 



The Skeleton of the Extremtties- 

The skeletons of the upper and lower extremities arc more or less similar. They are co 
posed of: (i) The girdle of the extremity, and (2) the free extremity. The shoulder gin 
is composed of the scapula and the clavicle; the pelvic girdle of the two pelvic bones. T 
skeleton of each free extremity consists of a proximal, a middle, and a distal segment, th( 
being represented in the upj)cr extremity by the bone of the arm, the bones of the forearm, a 
the bones of the hand, and in the lower extremity by the thigh-bone, the bones of the leg, a 
the bones of the foot. The skeleton of the proximal segment of each extremity consists oi 
single bone: in the upper extremity, the humerus; in the lower one, the femur. The mid< 
segment is formed by two bones: the radius and ulna in the forearm; the tibia and fibula 
the leg. The distal segments, the hand and the foot, contain a number of bones, those of t 
hand being subdivided into the carpal bones, the metacarpal bones, and the phalanges of. 1 
fingers, and those of the foot into the tarsal bones, ihc metatarsal bones, and the phalanges 
the toes. 

The extremities also contain a number of sesamoid bones; they occur in the upper i 
tremity only in the hand ; in the lower extremity they are to be found both in the foot and a 
in the region of the knee (the knee-cap or patella). 
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on of the upper extremity. 
The Shoulder Girdle. 

Unlike the pelvic girdle, the shoulder girdle is not completely closed, but remains open 
posteriorly, its posterior constituent, the scapula, having no direct or indirect connection with 
tfc corresponding bone of the opposite side, while the anterior skeletal portions, the clavicles, 
dose :he shoulder girdle anteriorly by their connection with the manubrium sterni. Both con- 
sirj«it> of the shoulder girdle articulate with each other, and the free upi)er extremity articu- 
fcts Tsrith the scapula. 

THE SCAPULA. 

The shoulder-blade or scapula (Figs. 107 to no) is a decidedly flat bone which is verj- 
cda in places and exhibits several marked processes. It articulates only with the clavicle and 
±r humerus; otherwise it is completely free and the sur- 
face renting against the ribs is separated from them by the 
klervening muscles. It is triangidar in form, and there 
ray consequently be recognized in it three sides, three 
is2ie>- and two surfaces. According to the* ])osilion of 
tie scapula when the arm lies close to the side of the 
bod}-, the three angles are designated as the internal 
• superior) angle, the in jcrior an^h\ and tlie rxirrnal ant^lc. 
The margins are the internal or vertebral (between the in- 
remal and inferior angles), the superior (between the in- 
l=mal and external angles), and the external or axillary 
between the external and inferior an<^le^). The anterior 
surface, directed toward the ribs, is termed the costal sur- 
jacf^ and the [wsterior one the dorsal surjace. 

The costal surjace (Fig. 109) is relatively smooth and 
5^/mewhat concave, the shallow depre>si(>n l)ein<:; termed 
:htr subscapular jossa, from the subscapular muscle which 

iri-ses from its surface. Several roui^li lines, the linerr niusrulares, commence at the vertebral 
narjpn and pass outward almost transversely across the Mirface. 

The dorsal surjace (Fig. io8j is rouLrh, and is sulxlivided into two portions by a marked 
r-iuzhened ridge, the spine, which commences at the u]>per half of the vertebral margin as a 
.■fattened projection and gradually Ixronus more elevated a< it passes outward. The small 
jpjxjr area is known as the supraspinatous jossa iFii^. 107). and the larger lower one as the 
injraspinatous jossa; both of these names being derived from the muscles to which the fossa; 
^vc origin. 

The vertebral border of the scajmla (also termed the hase^ is not exactly straight, but pre- 
sents a slight angle at the origin of the spine. The upper and lower ])ortions of the bonier are 
thickened; the middle portion is thin. 




Fig. 107. — Thi' <lMr«al "surfait* uf thi- Irfl 

siapula. 
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The Shoulder Girdle. 



Unlike the pelvic girdle, the shoulder girdle is not completely closed, but remains open 
posteriorly, its posterior constituent, the scapula, having no direct or indirect connection with 
the corresponding bone of the opposite side, while the anterior skeletal portions, the clavicles, 
close the shoulder girdle anteriorly by their connection with the manubrium sterni. Both con- 
stituents of the shoulder girdle articulate with each other, and the free upper extremity articu- 
lates with the scapula. 

THE SCAPULA. 

The shoulder-blade or scapula (Figs. 107 to no) is a decidedly flat bone which is very 
thin in places and exhibits several marked processes. It articulates only with the clavicle and 
the humerus; otherwise it is completely free and the sur- 
face resting against the ribs is separated from them by the 
intervening muscles. It is triangular in form, and there 
may consequently be recognized in it three sides, three 
angles, and two surfaces. According to the position of 
the scapula when the arm lies close to the side of the 
body, the three angles are designated as the internal 
(superior) angle, the inferior angle, and the exlertwl angle. 
The margins are the internal or vertebral (between the in- 
ternal and inferior angles), the superior (between the in- 
ternal and external angles), and the external or axillary 
(between the external and inferior angles). The anterior 
surface, directed toward the ribs, is termed the costal sur- 
facCy and the posterior one the dorsal surface. 

The costal surface (Fig. 109) is relatively smooth and 
somewhat concave, the shallow depression being termed 
the subscapular fossa^ from the subscapular muscle which 

arises from its surface. Several rough lines, the linece musculares, commence at the vertebral 
margin and pass outward almost transversely across the surface. 

The dorsal surface (Fig. 108) is rough, and is subdivided into two portions by a marked 
roughened ridge, the spine, which commences at the upper half of the vertebral margin as a 
flattened projection and gradually becomes more elevated as it j^asscs outward. The small 
upper area is known as the supraspinatous fossa (Fig. 107), and the larger lower one as the 
injruspinatous fossa; both of these names being derived from the muscles to w^hich the fossae 
give origin. 

The vertAral border of the scapula (also termed the base) is not exactly straight, but pre- 
sents a slight angle at the origin of the spine. The upper and lower portions of the border are 
thickened ; the middle portion is thin. 




Fig. 107. — The dorsal surface of the left 

scapula. 
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Fig. io8. — The dorsal surface of the left scapula (J). 

Fig. 109.— The costal surface of the left scapula (J). 

Fig. II o. — The left scapula seen from the outer angle and axillar>' border (J), 

Fig. III. — The left clavicle seen from below (§). 

Fig. 112. — The left clavicle seen from above (§). 



This border receives the insertion of the scrratus magnus muscle, which also extends outward upon the co- 
surface in the vicinity of the superior and inferior angles, so that the costal surface presents two shallow triangular ar 
for the attachment of muscles, in addition to the subscapular fossa. 

The superior border presents a notch, the scapular notch (Figs. 108 and 109), which m 
be either deep or shallow, and to the outer side of this there projects from the superior mar^ 
a strong, curved, hook-like process, the coracoid process (Fig. 109). This arises by a bro 
base between the scapular notch and the outer angle, and is at first directed upward and son 
what forward; it then becomes narrower, makes a distinct turn, and passes forward and 01 
ward to end in a roughened apex. 

The axillary border (Fig. no), so called because it is directed toward the axilla, is slighi 
thickened and roughened, particularly toward the external angle. A furrow separates tl 
elevated border from the anterior surface of the bone. 

The internal angle is either a right or an obtuse angle; the inferior one is acute with a mar 
edly rounded apex. At the external angle is situated the so-called head of the scapula, whi( 
presents the articular surface for the head of the humerus, the glenoid cavity (Fig. no), whi 
is smooth, slightly concave, and shaped like a pear with the apex upward. 

Above the glenoid cavity is a small surface, the supra glenoidal tuberosity (Fig. no), whi( 
gives origin to the narrow conl-like tendon of the long head of the biceps, and below the cau 
ihcrt^ i.s a larger, markeilly mughened surface, the in jra glenoidal tuberosity, which gives orig 
to the bRvad strong tendon of the triceps. The head of the scapula is separated from li 
RMiiainder of the lx>ne bv a sliijhl constriction called the neck. 

The spine of the scapula (^Fig. 108) arises by a broad base from the dorsal surface betwe< 
the supraspinatous and infraspinatous foss;i\ and gradually becomes higher as it passes fro 
the vertebral lx>rder to tlie neck of the Ix^ne. It jxisses over the neck, overhangs the gleno 
cavity ivom aUne and In^hind, and terminates in a stmng, broad, flattened process, the acromio 
Internal to its apex, the acn^nion presents an elongateil, flat, articular surface for the attac 
ment of tlie acrv^inial end of the clavicle. 

Tho svapul.\ In piviornuvl in i anilaijo during total litV. The tirsi oontor of ^>ssitication appears in the third mon 
of on\brvoniv lifo in tho u^gion kA \\\c nrvk. Init onmIu ation prvviwis s*> slowly thai largo aivas are still cartilaginous 
the !\o\v-Unn nvmng the tit^i vra; xM lifo an invU jniidotM ^ontor apivars in iho ^.^^^,l^^Mv^ prvx^ess,* from which is formi 
the griMici jvMtion vM" th\N pjx^'Ov tu^n \; the ago vM i>xiN:t\ s:vvia! cp;phv>t\»I ocntors make their appearance, in t 
a|H'\ anvi tl\o K\no vM \\\c vo:a»xnvl p'.wovs. r.^ :V.v^ a^ :o:v.ivV'. ,u<ua'.!\ s<\ora*. vvr.tors\ in iho base of the scapula, in t 
iulcrior ,\nglo. it; tho gKnvMvi tovNa vViMial'.N >v^;*ao\\hai lau:-. <vV.'ao;i".v.o> :n :ho niargin of iho spine of the scapula, ai 
^o\on oatlicj. in tho tonth NoaO \n tiw i \totnal angjo vM tho <^apula ;:\ tho Tx\cion o: the origin of the biceps tendon. 

* tn '.vptilvw. !>i:\U, an*l iho Un\o>i ;uan\:*aaaa tho \v".a.oivi piwvss is .m inviojx^ndont bone. 
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The different accessory centers fuse with the main center between the seventeenth and the twentieth or twenty- 
fifth years. 

The scapular notch is sometimes converted into a foramen by a bridge of osseous tissue. 

THE CLAVICLE. 

The clavicle (Figs, iii and 112) is an S-shaped tubular bone in which may be recognized a 
middle portion and two ends. The middle portion is termed the hody^ and the ends are named 
fiom the bones with which they articulate, the inner one being called the sternal extremity and 
the outer one the acromial extremity. 

The sternal end (Fig. 112) is thick, triangular in cross-section, and convex anteriorly; the 
acromial end is flattened and concave anteriorly. At the inner end of the sternal extremity 
there is a triangular articular surface (Fig. iii), which helps to form the sternoclavicular articu- 
lation, and external to this facet a roughening upon the lower surface of the bone, the costal 
tuberosity, for the attachment of the costocla\dcular (rhomboid) ligament. 

The body is triangular, like the sternal end, but its edges are rounded. As a rule, there 
is a nutrient foramen at about the middle of the inferior surface near the anterior margin (Fig. 112). 

The flattened acromial extremity bears upon its lower margin a roughened surface, the 
coracoid tuberosity^ for the attachment of the coracocla\icular (conoid and trapezoid) ligament, 
and also a small smooth articular facet for connection with the acromion. 

The clavicle is preformed in cartilage.* The main center of ossification appears as early as the seventh week 
iii embrv'onic life, so that the clavicle is the first portion of the cmbr\'onic skeleton to ossify. Only the sternal end pos- 
sesses an epiphyseal center, which is flat and does not appear until from the fifteenth to the eighteenth year. 

The Skeleton of the Free Upper Extremtty. 

THE HUMERUS. 

The humerus (Figs. 113 to 116) is a typical long bone. It is composed of a long middle 
piece, the 5/kz//, and of two thickened extremities, the superior and injcrior extremities. 

The upper extremity bears the heady which is placed at an angle with the axis of the bone 
and is directed inward and somewhat backward. It is almost hemisj)herical (Fig. 115) and is 
separated from the shaft of the bone by a shallow constriction, the anatomical neck. In addition 
to the head, the upper or proximal extremit}- of the humerus presents two rough j)rominences, 
a larger one directed outward, the f^rcater tubercle, and a smaller one looking inwanl and forward, 
the lesser tubercle, and between the two there is a deep groove, the intcrtubercular or bicipital 
grocve. 

The greater tubercle is composed of three facets situated one alx^ve the other for the insertions of the supraspinatus 
'Fig. 115, I ), infraspinatus (Fig. 115, 2), and teres minor (Fig. 1 15. 3) muscles; the lesser tuln^n Ic receives the insertion 
'if the subscapular muscle. The upjjer portion of the intcrtulH'nuIar groove is lined with cartilage: the tendon of the 
long head of the biceps runs in the groove and is accompanied in its ui)jwr i>ortion by a diverti<ulum of the capsule of 
the shoulder-joint. 

Below the tubercles, at the junction of the up})er extremity and the shaft, there is a decided 

• The tissue in which the first center of ossification of the davit le appears is not true cartilage but prochondral 
tisue, which subaequently gradually assumes the character of true cartilage on either side of the ossific center. 
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Fig. 113. — The left humerus seen from behind (J). 

Fig. 1 14. — The left humerus seen from in front (J). 

Fig. 115. — The head of the left humerus seen from above (|). 

Fig. 116. — The lower end of the left humerus seen from below (^). 



diminution in the thickness of the bone, forming what is called the surgical neck, because th( 
humerus is easily broken in this situation. 

The upper portion of the shaft of the humerus is almost cj'lindrical, while the lower portior 
is prismatic and flattened. 

Passing downward from cither tuberosity upon the upper portion of the shaft there is a rougl 
ridge; one is the greater tubercular (bicipital) ridge, which gives insertion to the pectoralis majoi 
muscle, and the other the lesser tubercular (bicipital) ridge, into which the latissimus dorsi anc 
teres major muscles are inserted. The intertubercular (bicipital) groove is continued down 
ward between these ridges for a short distance and they form its lips (Fig. 114). 

Below the greater tubercular ridge upon the outer and posterior portion of the shaft then 
is a large, flat, roughened surface, the deltoid tuberosity (Fig. 114), for the insertion of the deltoic 
muscle, and at about the middle of the shaft and upon its inner aspect there is a roughening 
which is rarely distinct, for the insertion of the coracobrachialis muscle. Near this rough surfaci 
there is a large nutrient foramen (Fig. 114) which leads downward into the bone as the nutrien 
canal. 

In the lower half of the shaft three surfaces, an antero-intemal, an arUero-extemal, and j 
posterior, can be recognized. The two anterior surfaces are separated from each other by a fla 
elevation and from the posterior one by the sharp exterfml and internal borders of the bone (Fig 
114). The external border commences below the deltoid tuberosity and is separated from i 
by a shallow groove jor the radial (musculospiral) fierve (Fig. 114). It is sometimes termed thi 
musculospiral groove, and gives attachment by its margins to the outer and inner heads of thi 
triceps muscle. It pursues a spiral course alx)ut the middle of the humerus, passing from abovi 
downward and from within outward and gradually disappearing below. 

The lower j)ortion of the sliaft becomes flatter and broader, and its lateral borders rui 
downward to terminate in two rough projections which are known as epicondyles (Fig. 116) 
the sharp outer border passing to the small external epicondyle and the inner one to the mor 
prominent internal epicondyle. The posterior surface of the internal epicondyle presents ; 
shallow groove for the ulnar nerve. 

Below the epicondyles is situated the lower articular surface of the humerus (Fig. 116) whic! 
articulates with the lx)ncs of the forearm. This articular surface presents a separate area fo 
each bone, a large trochlea with a median groove being situated internally for the ulna and j 
smaller hemispherical capitulum externally for the radius. Above the trochlea and upon thi 
antero-intemal surface at the level of the epicondyle there is a moderately deep depression, whicl 
is known as the coronoid jossa (Fig. 114) because it accommodates the coronoid process of th< 
ulna when the arm is flexed, and above the capitulum, upon the lower portion of the antero 
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tcmal surface, is the much smaller and shallower radicl fossa (Fig. 1 14) for the head of the 
dius. Opposite to these two fossse upon the lower portion of the posterior surface is situated 
broad deep depression, the olecranon fossa (Fig. 113), which accommodates the olecranon 
hen the arm is extended. 

The humerus, like most of the long bones, is developed from a center of ossification for the diaphysis or shaft and 
yrn tw-o or more epiphyseal centers. The diaphyseal center appears in the eighth week; the epiphyses are still car- 
aginoxis at birth. During the first year a center appears in the upper epiphysis (for the head), then follow those for 
e capituium, the greater tubercle, the lesser tubercle, and finally those for the trochlea and separate centers for each 
icondyle which ap{>ear between the tenth and twelfth year. Complete ossification of all parts of the bone and the 
appearance of the synchondroses between the epiphyses and the diaphysis do not occur until from the twentieth to 
e twentv-sccond vear. 

Between the olecranon and coronoid fossaj the humerus is as thin as paper and sometimes even perforated. The 
icondyles serve as points of muscular origin, the internal one giving origin to the superficial flexors and pronators of 
? forearm, the external one to the sup>erficial extensors. Above the internal epicondyle the inner border of the humerus 
casionally presents a second process, known as the supracondyloid process. The inner portion of the trochlea extends 
ver than does the external portion, and its surface represents an almost complete c>'lindcr, which is interrupted only 
the thin bony plate between the coronoid and olecranon fosss. The capituium is placed somewhat anteriorly and 
scarcelv visible from behind. 

THE ULNA. 

The ulna (Figs. 117 to 119) is a three-sided prismatic long bone which is thick above and 
lite small below. It is composed of a shaft and of a superior and an inferior extremity. The 
"ong upper extremity presents a semilunar or greater sigmoid notch (Figs. 117, 119, and 124), 
lich articulates with the trochlea of the humerus and is constricted in its middle. Its anterior 
•rtion rests upon the upper surface of the coronoid process (Fig. 119), a broad beak-like pro- 
rtion directed anteriorly, and its posterior ix)rtion rests uix)n the anterior surface of a ver)' 
"ong bony process, the olecranon, which forms the tip of the elbow and projects quite a distance 
ove the coronoid process. The external or radial side of the proximal extremity of the ulna 
escnts a notch, the radial or lesser sigmoid notch (Fig. 116), for the head of the radius, and 
ssing downward from this cavity there is a rough longitudinal ridge, the supinator ridge (Fig. 
7). Immediately below the coronoid process is situated a broad roughened area which is 
"ected anteriorly, and is termed the tuberosity (Fig. 119). 

The olecranon receives the insertion of the large triceps muscle, the extens<jr of the forearm, an<l the supinator 
?e gives origin to the greater portion of the supinator brevis muscle. The brachialis anticus muscle is insertiYl into 
tuberosity and the coronoid process also gives origin to portions of several of the mus< l«s nf the forearm. 

The sliaft of the bone becomes much thinner and more rounded toward its lower extremity, 
that while the bone resembles a three-sided prism in its ui)per portion, it becomes cylindrical 
its lower fourth. In the shaft may be recognized an anterior volar, a ix)sterior or dorsal, and 
internal or ulnar surface. The internal surface is separated from the i)osterior one by the 
rsal border, and from the anterior one by the volar border. The third lx)rder is sharp and 
directed toward the radius; it separates the anterior from the posterior surface and is called 
? interosseous ridge (Fig. 119). The volar surface contains the nutrient foramen, from which 
%utrieni canal passes toward the elbow within the lx)ne, but otherwise the surface **Hibits no 
culiarities. 
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Fig. 117. — The left ulna seen from the outer surface (j). 

Fig. 1 18.— The left ulna seen from behind (J). 

Fig. 119. — The left ulna seen from in front (j). 

Fig. 121. — The left radius seen from in front (J). 

Fig. H2. — The left radius seen from the inner side (|). 

Fig. 123. — The left radius seen from behind (j). 

Fig. 124. — The upper extremities of the radius and ulna seen from above and somewhat in front (f). 

Fig. 125. — The lower extremities of the radius and ulna seen from below (\). 



The inferior extremity of the bone is rounded and is also called the capUulum. Its radial 
side presents an articular surface for the radius, the articular circumference (Fig. 119), and a 
pointed process projecting beyond the capitulutn, the styloid process (Figs. 117 to 119), The 
distal surface of the capitulum and the articular circumference are both covered by cartilage. 

The center for the d[aphy5is of the ulna appears in the third fetal month; the renters lor the epiphyses appear 
after tjirth, that [or the lower epiphysis not being present until the sixth year. The upper epiphysis has two ctnli-rs 
for the olecranon (only the apci of which is formed by the epiphysis) and one for the coronoid process. There is also 
a special center tor the styloid process. 

THE RADIUS. 

The radius (Figs. 121 to 125) is the outer of the two bones of the forearm, and in contrast 
to the ulna, it is narrow and thin above and broad and thick below. 

Its superior extremity (Fig. 124) is formed by the disc-like head of the bone, a distintt 
constriction below the head being designated as the necA, which portion of the bone is cylindrical. 
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The upper surface of the head exhibits a depressed articular surface for the capitulum of the 
humerus, and the upper circtunferencc of the margin of the head is termed the articular cir- 
cumference (Fig. 124). 

Below the neck the upper portion of the volar surface presents a strong, rough, marked 
projection, the tuberosity (Figs. 121, 122, and 124}, for the insertion of the biceps muscle. 

The shaft of the radius, like that of the ulna, is shaped like a three-sided prism, and the 
three surfaces arc arranged in a similar manner, so that volar, dorsal, and lateral surfaces, and 
volar and dorsal borders, and an interosseous ridge may be recognized (Fig. 120). The interosseous 
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ridge is situated opposite to the similarly named ridge of the ulna, and is only the sharp margin 
possessed by the radius, the two remaining margins having markedly rounded edges. 

The three surfaces of the radius exhibit no structure of particular note, except that the 
volar surface contains the nutrient foramen, the nutrient canal, like that of the ulna, passing in 
SL proximal direction through the compact substance into the medullary cavity. 

The broad inferior extremity (Fig. 125) is flattened, so that a volar and a dorsal surface are 

distinctly differentiated. The interosseous ridge terminates below in a slightly excavated surface, 

the ulnur or sigmoid notch (Fig. 122), which articulates with the capitulum of the ulna. Opposite 

to this surface, upon the radial side, the styloid process (Figs. 121, 123, and 125) projects beyond 

the bone; it is broader and less pointed than the corresponding process of the ulna. 

The volar surface of the inferior extremity (Fig. 121) is smooth and slightly concave; the 
dorsal surface is traversed by ridges (Fig. 123*) which separate distinct grooves for the tendons 
of the extensor muscles of the hand and of the fingers, a particularly deep one accommodating the 
tendon of the extensor poUicis longus muscle. 

The distal or carpal articular surface is directed toward the carpal bones; it is concave and 
usually distinctly subdivided into two facets (Fig. 124), by means of which the radius articulates 
with the scaphoid and semilunar bones. 

The radius is somewhat shorter than the ulna and the two bones are so related that the uhia projects considerably 
beyond the proximal end of the radius and the radius extends beyond the distal extremity of the ulna. Both bones are 
curved, but in an opposite direction, so that the concavities of the two bones are directed toward each other. The ulna 
also exhibits a slight torsion. 

In supination both bones of the forearm are parallel and the interosseous ridges are opposite one another (Fig. 
120); in pronation the bones are crossed, since the inferior extremity of the radius (together with the hand) rotates about 
the ulna, while the head of the radius rotates in the radial notch of the ulna. In addition to their articulations with each 
other, the radius articulates with the humerus and the carpal bones, but the ulna articulates with the humerus only. 

The development of the radius is similar to that of the ulna. The center for the diaphysis a])pears in the third 
fetal month, while the nuclei for the epiphyses do not appear until the fifth year, the upper epiphysis being developed 
from a single center. Accessory nuclei appear still later in the tubercle and in the styloid processes of the radius. Ossi- 
fication is not complete until the twentieth year. 



The Bones of the Hand, 
the carpal bones. 

The eight bones of the carpus (Figs. 126 to 131) arc arranged in a proximal and a distal 
row. Passing from the radial to the ulnar side the proximal row contains the fiavicular or 
scaphoid bone, the lunate or semilunar bone, the triquetral or cunrijorm bone, and the pisijorm 
bone. Passing in the same direction, the distal row is composed of the greater multangular 
bone or irapeztumy lesser multangular bone or the trapezoid, the os capitatum or os magnum, 
and the hamate or unciform bone. 

The bones of the proximal row (really the first three only) arc not situated in a straight 
line, but are curved so as to form an arch which is slightly convex proximally and markedly 
concave distally (Figs. 128 and 129). In the distal row the capitatum projects markedly tow^ard 
the proximal row and is accommodated by its concavity. 
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Fig. 126. — The lower ends of the bones of the forearm, and the carpal and metacarpal bones in their 

natural positions, seen from the dorsal surface (J). 

The preparation was made from a frozen hand, whereby the relative position of the bones could be perfectly determined. 

Fig. 127. — The same preparation seen from the volar surface (^). 

Fig. 128. — The bones of the left hand seen from the dorsal surface (f). 

Fig. 129. — The same preparation seen from the volar surface (f). 

Fig. 130. — Frozen preparation of the bones of the left hand, together with the lower ends of the radius 

and ulna, seen from the dorsal surface (f). 

Fig. 131. — The same preparation seen from the volar surface (f). 



All the bones are irregularly shaped and are difficult of description. The navicular (scaph- 
oid) bone is ellipsoidal; its distal surface is excavated, and the radial border of its palmar 
surface is provided with a rough tubercle (Fig. 127). The lunate (semilunar) bone is shaped 
like a half -moon, the triquetrum (cuneiform) resembles a short three-sided pyramid, and the 
pisiform bone is irregularly spherical. The greater (trapezium) and lesser multangular (trape- 
zoid) bones are irregularly cubical and the pabnar surface of the former exhibits an elongated 
flattened elevation, the tubercle (Fig. 127). The capitatum or os magnum is the largest bone 
of the set, and its length is much greater than its breadth; its proximal end is large and forms 
the head of the bone, which is covered with cartilage. The hamatum (unciform) is also large 
and irregularly wedge-shaped, and its pabnar surface is provided with a flat, slightly cur\'ed 
process, the hamulus or unciform process (Fig. 129). 

The carpal bones do not lie in a single plane, but form an arch wTiich is convex posteriori}- 
and concave anteriorly. The concavity is increased by the two bony prominences which are 
situated upon both the radial and the ulnar sides of the palmar surface of the carpus and form 
the carpal groove. The radial carpal eminence (Figs. 127 and 131) is formed by the tubercles 
of the navicular and greater multangular bones; the ulnar eminence, by the pisiform bone and 
the hamulus of the hamatum. 

The small, abnost spherical pisiform bone is situated only in the palmar surface of the carpus; 
all of the remaining carpal bones possess a roughened dorsal and palmar surface. Both surfaces 
of the four bones situated at the radial and ulnar margins of the carpus, the navicular (scaphoid) — 
greater multangular (trapezium), triquetrum (cuneiform), and hamatum (unciform) — are con- 
nected by lateral, radial and ulnar surfaces, but the numerous remaining surfaces (numerous 
on account of the irregular shapes of the bones) are smooth articular facets covered with cartilage 
for articulation with each other, with the radius, or with the metacarpal bones. 

The pisiform bone has but a single articular facet for connection with the triquetrum (cunei- 
form), but all of the remaining carpal bones have several articular surfaces. The most important 
of these are the following: the navicular (scaphoid) and lunate (semilunar) bones each possess 
a convex articular surface which articulates with the distal end of the radius; the triquetrum 
is not connected with the ulna, however, but with an intervening disc of cartilage. Of the joints 
between the proximal and the distal row of the carpal bones, the most important is that between 
the convex surface of the head of the capitatum and the concave surfaces of the lunate and 
navicular bones. 
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The greater multangular articulates with the first metacarpal bone by a distinctly saddle- 
shaped surface; the lesser multangular (trapezoid) articulates with the second, the capitatum 
(OS magnum) with the third, and the hamatum (unciform) with the two remaining metacarpal 
bones (Figs. 126 and 127). 

In addition to these, the folloining less important articular facets may be noted: on the navicular (scaphoid), for 
the lunatum (semilunar), capitatum (os magnum), greater (trajx^zium), and lesser multangular (trapezoid) bones; on 
ihe lunatum (semilunar) bone, for the navicular, capitatum (os magnum), triquetral (cuneiform), and hamate (unci- 
form) brjnes; on the triquetral (cuneiform) bone, for the lunatum (semilunar) and hamatum (unciform); on the greater 
multangular (trapezium), for the navicular and lesser multangular (trapezoid) bones, and usually quite a small facet 
for the second metacarpal bone; on the lesser multangular (trapezoid) bone the articular facets include the greater por- 
tion of the surface of the bone, there being facets for the second metacarpal, the greater multangular, the capitatum, 
and the navicular bone; on the capitatum (os magnum), for the hamatum (unciform), lesser multangular (trapezoid), 
the second, the third, and the fourth metacaq)al bones; and on the hamate (unciform) bone for the capitatum, trique- 
trum, and lunate bone. 

All of the carpal bones are cartilaginous at birth, and each ossifies from a single center. In the capitatum and 
hamatum the center appears during the first year, in the remaining b<mes between the third and the ninth year, and 
in the pisiform not until the twelfth year or even later. 

Supi'mumerar>' carpal bones are not rare. The most frequent is a central hone^ a portion of the skeleton situated 
between the two rows, the appearance of which is explained by the development of the cartilaginous carpus, in which 
the Umc is clearly represented. In the adult it is usually fused ^^'ith the navicular, forming its tubercle. 

THE HETACARPAL BONES. 

The five metacarpal hones (Fig. 126 to 131) arc typical long bones in which may be recog- 
nized a proximal extremity or base^ a shajt, and a distal extremity or head. The bases articulate 
^th the distal row of carpal bones, the heads with the proximal row of the phalanges. The 
ineiacarpal bone of the thumb is the shortest, that of the index-linger the longest, and they grad- 
ually decrease in length toward the little finger. 

The bases of the metacarpal bones are irregularly cubical and thicker than the shaft; that 
of the metacarpal bone of the thumb bears a saddle-shaped surface for articulation with the 
trapezium, and the remaining ones present, in addition to the articular facets for the carpal 
b^>ncs, lateral surfaces for articulation with each other. The base of the third metacaq)al bone 
presents a stj'loid process (Fig. 128) which is directed toward the radial side. 

The base of the first metacarpal bone has a single articular surface; that of the second has three, a small radial 

fiTf for the greater multangular (trapezium), a large proximal one for the lesser multangular (trapt-z/nd), and a small 

'iinar one for the base of the third metacarpal Ixme; the base of the thin! metacarpal pn-sc-nts a larger pni.ximal facet 

^'f the capitatum (os magnum), a small radial one for the second metacarpal l)<»ne, an<l a small ulnar one for the fourth 

3i«acarpal bone; the base of the fourth metacar|)al Ixme similarly jxissesses a proximal facet for the hamate (unciform) 

bf/no. a radial one for the third, and an ulnar one for the fifth mctacarj)al bone; and the base of the fifth metacarjial 

i^' a proximal facet for the hamate (uncif<irm) bone and a radial facet for the fourth metacarpal (Figs. 127 and i2q). 

Earh of the nutrient foramina leads into a nutrient canal which pursues the same direi tion as those of the bones of the 

foreami. 

The shaft of each metacarpal bone, with the exception of that of the thumb, is approxi- 
mately three-sided, and possesses a palmar and a dorsal border. The palmar border becomes 
flat as it passes toward the base, while the dorsal lx)rder widens out into a surf •» 

approaches the head. 
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Fig. 132. — The right innominate bone seen from the outer surface (J). 
Fig. 133. — ^The right innominate bone seen from the inner surface (J) . 



foramen. It is composed of a body (Fig. 134) and of two rami, a superior and an in^ 
ramus f which, like those of the pubic bone, form boundaries of the obturator foramen. 

In the adult innominate bone the thickened and somewhat constricted portion of the 1 
upon whose outer surface is the acetabulum, gives off a bony plate, the ala of the ilium 
134), which passes upward and presents an external convex and an internal concave sur 
Below and in front of the acetabulum, the middle portion of the bone sends out a second f 
which is perforated by the obturator foramen (rami of the pubis and ischium). 

The ala of the ilium (Fig. 137) is shaped like the horns of a buck, without the tips, 
the middle it is frequently as thin as paper. Its superior margin is markedly thickened 
rough and is known as the crest of the ilium, and upon this crest are three rough lines, prod 
by the attachment of the abdominal muscles. They are most distinct in the middle of the 
crest, where it is thickest and reaches its greatest height, and are termed the external^ 
ifUernal, and the middle lips of the crest (Figs. 132 and 134). 

Anteriorly the crest of the ilium ends in a spine, the anterior superior spine (Figs, ij 
134), and at the posterior extremity of the crest there is another less pronounced spine, the 
terior superior spine (Fig. 131). Below the posterior superior spine, and separated from : 
a shallow notch, is the posterior inferior spine, and below this the posterior margin of 
innominate bone presents a deep paraboloid notch, the great sciatic notch (Fig. 132), w 
upper boundary is formed by the posterior margin of the ala, and its antero-inferior on 
the bodies of the ilium and ischium. 

Below the anterior superior spine at the anterior border of the body of the ilium is situ 
the anterior injerior spine (Figs. 132 to 134). It is placed at a greater distance from the ant 
superior spine than is the posterior inferior from the posterior superior one, and is situated 
mediately above the upper and anterior margin of the acetabulum. 

The external surface of the ala of the ilium (Fig. 132) is rough and convex, and prei 
three rough lines which indicate the areas of origin of the gluteal muscles. These lines 
designated as the posterior or superiory the anterior or middle, and the inferior gluteal 1 
The posterior gluteal line is almost vertical and nms across the posterior portion of th( 
of the ilium to the upper toundarv' of ihc great sciatic notch, and the small area of the i 
which it bounds gives origin to a portion of the gluticus maximus muscle and contains 
posterior spines. 

The long anterior line passes backward in an arched manner from the anterior supt 
spine; it is at first abnost horizontal, then nearly vertical, and ends near the superior lin 
the upper margin of the great sciatic foramen. The surface of the ala included between it 
the superior line gives origin to the gluUeus medius muscle. 

The inferior line is considerably shorter than the anterior one. It commences between 
anterior superior and anterior inferior spines and passes backward almost horizontally al 
the acetabulum to the middle of the great sciatic foramen. It is but slightly curved and is 
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to be the least distinct of the three lines. The surface included between it and the anterior 
gluteal line gives origin to the gluteus minimus. 

The inner surface of the ala (Fig. 133) is composed of two portions, of which the larger 
anterior one is slightly excavated and is known as the iliac fossa, while the posterior one is uneven 
and is further subdinded into two areas, an antero-inferior one, the auricular surface (Fig. 135), 
for articulation with the similarly named surface of the sacrum, and a postero-superior extremely 
rough one, the tuberosity of the ilium (Fig. 133), which corresponds with the similarly named 
surface of the sacrum. At the border of the auricular surface there is a distinct groove known 
as the paraglenoidal groove (Fig. 133). 

The iliac fossa, the middle of which is frequently as thin as paper,* is separated from the 
remaining portions of the innominate bone (the body of the ilium, the pubis, and the ischium) by 
a line which is continued upon the pubis and is known as the arcuate line (Fig. 133). This 
line forms a portion of the dinding-line between the true and the false pelvis, the terminal (ilio- 
pectineal) line, and is consequently also known as the iliac portion of the terminal line. 

The body of the ilium forms the upper portion of the acetabulum (see page 96) and a por- 
tion of the boundary of the great sciatic notch. It is directly continuous, particularly upon 
its inner surface, with the ala of the ilium above, and in the adult with the bodies of the pubis 
and ischium below. 

The pubic bone is intimately connected by its body with the ilium and with the ischium, 
and forms a portion of the acetabuliun (see page 96). At the junction of the bodies of the pubis 
and iliiun there is a low rounded elevation, the ilio pectineal eminence (Fig. 135), which belongs 
to both bones in the adult after the ossification of the synchondrosis. 

Passing downward and forward from the body of the pubic bone is the approximately 
three-sided superior ramus (Fig. 135), which is practically horizontal, and forms the upper 
boiindar)' of the obturator foramen. Its anterior extremity, which also gives origin to the 
inferior ramus, presents an oblong surface, the symphysis (Fig. 133), for articulation with the 
bone of the opposite side, and the anterior surface is directed forward and outward, the inferior 
one inward and forward, and the posterior one toward the interior of the pelvis. The upper 
border presents a sharp edge, the cresi of the pubis (Fig. 133), which represents the continuation 
of the arcuate line of the ilium and is the pubic i)orti()n of the iliopectinea) line. The crest ter- 
minates anteriorly in a small projection situated about a lingerbreadth from the symphysis and 
knoi^Ti as the tubercle or spine of the pubis (Figs. 132 and 134). 

At the junction of the superior ramus with the Ixxly of tlie ])ubis the ])osterior or pelvic 
-urface of the bone presents a broad shallow groove, the obturator groove ( P^ig. 132), which gradu- 
ally fades away as it passes inward upon the inferior surface toward the obturator foramen. 
The sharp ridge which forms the inner lx)undar}' of the groove is known as the obturator ridge 

Fig- 13O. 

The obturator groove is usually bounded in front and below by a process directed toward 

the obturator foramen, the anterior obturator tubercle (F'ig. 133), and a posterior lx)undar\' is some- 
times furnished by a posterior obturator tubercle, which arises from the ischium and is also directed 

♦ Sometimes there is a foramen in this situation. 
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Fig. 134. — The right innominate bone seen from in front (J). 

Fig. 135. — The right innominate bone of a five- or six-year-old child seen from the inner surface (| 

In Figs. 134 and 135 the ilium is yellow, the ischium green, and the pubis blue. Parts that are still cartilaginous are whit 

Fig. 136. — The same seen from the outer surface (|). 



toward the obturator foramen. Between these two tubercles is stretched the upper margin ( 
the obturator membrane (see page 129). 

The inferior ramus of the pubis is flatter and possesses but two surfaces, an anterior an« 
a posterior or pelvic surface. It passes obliquely downward and outward from the symphysi 
and is connected with the inferior ramus of the ischium at the site of a slight constriction. 

The ischium is shaped verj- much like the pubis, and in the adult its body is intimatel; 
connected with those of the ilium and pubis. It forms the antero-inferior boundary of th 
great sciatic notch, and in this situation presents a sharp triangular projection, the spine (Fig 
132). Below the spine is situated the lesser sciatic notch, which is not so deep as the greatei 
one and is formed entirely by the ischium, its inferior boundary being furnished by the large 
rough tuberosity of the ischium (Fig. 132), which forms the main portion of the outer surface 
of the superior ramus. From the tuberosity, the thin flat inferior ramus passes forward and 
upward (Fig. 134), forming almost a right angle with the superior ramus of the ischium. To- 
gether with the inferior ramus of the pubis, it forms the lower boimdary of the obturator foramen. 

The acetabulum (Fig. 132) is formed by the bodies of the ilium, pubis, and ischium, but 
dividing-lines between its component portions are \'isiblc in youthful individuals only. It if 
a hemispherical cavity with elevated margins looking direcdy outward, and only the anterioi 
inferior portion of the margin toward the obturator foramen is incomplete; this gap is knowT 
as the acetabular or cotvloid notch. 

The flexor of the acetabulum is comjK)scd of two differently shaped portions. The largei 
jK)rlion, the semilunar surface {Vig. 132^ is smooth and covered with cartilage; it forms the 
upper and lateral jx^rtions of the cavity and extends downward to the borders of the cotyloid 
notch. The remaining cjuadrate area commences at the bonlers of the acetabular notch; it 
is nuigh and uneven anil is known as the acetabular fossa. 

The obturator foramen iFig. 134") is a large opening, the shajx* of which is subject to 
a)nsiderable individual variation; it may Ix^ eitlier oval or triangular, its longest diameter being 
transversa.* in si>n\e cases and vertical in others. Its Ix^rders are formed by the rami of the 
ischium and of the pubis, and an.^ for the n\ost jxirt shaq\ Ix^ng flat only where the obturator 
gn»ve nins into the foramen. 

The innoinin.uo Kmio is i\^nni\l tuMti ihrxv main vvntors ot v\NNirKMtivM\. one for the ilium, one for the ischium, 
and v>no fv"»r the pubis. Tho hmMit tv^r iho iliun\ .ip^vari in iho pnMorn\t\i ca^iKli^* at the Ixi^nning of the third fetal 
month, that i\^r the is< hium ii\ ihc U»;it\ning of the fourth tnvMuh. and that fv^r tho pubis in the liflh month. At birth 
aiui oven during the first yeai-s i^f hte v^i^- ^^5 »^t'»d i ;o^ a lar)^^ ^v^rtiv^n vM" the innor.iiriate U>ne is still cartilaginou< 
^the marynns o! the avetabuhim. the en^st ot the i'iiu:u. the tuNrvxsitv v^t the is< hium. and the spine of the ischium). Ir 
the avvtabulutn. a > Nhaixxi eartilai^^ r\ '.nain> u!U\'. the a»^' vM" •oidx^rtv. when the thnv ix^r.ions of the N>ne become united 
by osst\^us tissue, the two iiitVriv^r ra:ni vv^t the pubi> anvi i<vhiun\'^ Uwvain»: unitiv. sti'.' earlier, in the so\*enth or eightl 
vear. In aviditivM> tv^ the main eeiueri, then" apivar a s^vuewhat variable numlxT v^f ein'ohvscMl vx^nlerss of which those 
worthy of siHvial mention ar\'; one along the entire vn*si of the ihum. v>ne in the tulx"n.>si;y of the ischium, one in the 
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spine of the ischium, one in the s\'mphysis, one in the anterior inferior spine of the ilium, and one in the spine of the 
pubis. Some of these do not appear until after puberty, about which time one or two epiphyseal centers also appear 
in the floor of the acetabulum. The epiphyses do not unite with the main portion of the bone until from the twentieth 
lo the iwenty-fifth year. 

The pelvis as a whole is considered upon page 13a 

Teds skeleton of the free lower extremity. 

THE FEMUR. 

The femur (Figs. 137 to 141) is the largest long bone of the human body, and consists of 
a superior extremity, a shajt, and an inferior extremity. 

The superior extremity presents a neck (Fig. 140), which is placed at an obtuse* angle 
lo the axis of the bone and is surmounted by the head. This forms more than a hemisphere, 
representing from two-thirds to three-fourths of a sphere, and is directed inward and upward. 
It is covered with cartilage with the exception of a rough and slightly depressed area somewhat 
below and to the inner side of the middle (Fig. 138), to which is firmly attached a peculiar 
ligament of the hip-joint, the Ugamentum teres. 

That portion of the bone which forms a constriction immediately below the head and which 
broadens externally toward the shaft is designated as the neck of the femur, and is shaped Uke 
an obliquely truncated C}^linder, the superior border being about twice as long as the inferior 
one. The upper extremity of the bone, at the margin of the neck, presents two large, strong 
protuberances, the troclianters (Fig. 140), which receive the attachment of numerous muscles. 
The greater trochanter is considerably larger than the lesser one and is situated externally, forming 
the entire outer portion of the superior extremity of the femur. Its slightly cur\'ed apex projects 
above the femoral neck, and below its apex is situated the trochanteric (digital) fossa (Fig. 138). 

The lesser trochanter (Fig. 140) is a short conical projection which is placed opjx)site to 
the greater trochanter upon the inner side of the upper extremity of the femur, and is directed 
somewhat posteriorly. It is much smaller than the great Irochanlcr and is situated at a lower 
level. The two trochanters are connected upon the anterior surface of the femur by a rough 
intertrochanteric line^ (Fig. 139), and upon the j)osterior surface (Fig. 140) by a distinctly de- 
rated ridge which conmiences at the apex of the great trochanter, and is termed the intcrtrochan- 
teric ridge. The intertrochanteric line and ridge form the i)ostcri()r boundan' of the neck of 
the femur. The greater and lesser trochanters give insertion to a large number of muscles. 

The shaft (Figs. 137 to 139) is almost cylindrical, although toward its lower extremity 

it becomes broader and assumes the shape of a three-sided ])rism with rounded margins. Its 

anterior and lateral surfaces are strikingly smooth, but the ])ostcrior surface i)resents a rough 

line, the linea aspera^ which is composed of two distinct lips, an inner and an outer lip 

.<Fig. 137)- In the middle of the femur they are closely approximated, but diverge toward both 



* In the fetiuUe the angle approaches a right angle. 

t The intertxochanteric line does not actually run to the lesser trochanter, but pasfies Ix-neath it to the inner lip of 



I 
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Fig. 137. — The right femur seen from behind (^). 

Fig. 138. — The right femur seen from the inner surface (f). 

Fig. 139. — The right femur seen from in front (f). 

Fig. 140. — The upper end of the right femur seen from behind (J). 

Fig. 141. — The lower end of the right femur seen from below (J). 

Fig. 142. — The patella seen from in front (-}-). 

Fig. 143. — The patella seen from behind (\). 

the upper and the lower extremity of the bone, passing toward the trochanters above and to the 
epicondyles below. 

The outer lip of the linea aspera passes upward to a long broad elevation, the gluteal tuber- 
osity* (Fig. 140), which is usually flat but markedly roughened, and receives the greater portion 
of the insertion of the glutaeus maximus muscle. The internal lip becomes less distinct as it 
passes upward and is continuous wdth the intertrochanteric line. Parallel to the upper part 
of the inner lip and somewhat to the outer side of it is situated a second rough line, the pectineal 
line (Fig. 140), for the insertion of the pectineus muscle. 

Toward the lower extremity of the femur the two lips of the linea aspera gradually diverge 
and form the boundaries of an almost plane triangular area upon the posterior surface of the 
bone, the popliteal surface (Fig. 137). Upon the line, above its middle, there are usually one or 
more nutrient foramina which lead into canals pursuing a distinct upward (proximal) direction. 

The shajt of the femur exhibits a distinct curvature, which is convex anteriorly (Fig. 139), 
and upon its anterior broad portion there may be distinguished an antero-intemal, an antero- 
extemal, and a posterior surface. The linea aspera furnishes either the origin or the insertion 
for a large number of muscles. 

The inferior extremity of the femur is very broad, and presents two convex condyles 
(Fig. 137), a larger internal condyle and a smaller external condyle, which are directed posteriorly 
and are separated from each other by the intercondyloid fossa, an intercondyloid line separating 
this fossa from the popliteal surface. Anteriorly (Fig. 141) the cartilaginous surfaces of both 
condyles are continuous with an articular surface, the patellar surface, which is concave from 
side to side and convex from above downward, so that the entire articular surface of the lower 
end of the femur is shaped somewhat like a horseshoe. Above the condyles upon the lateral 
surfaces of the lower end of the bone are situated two rough and slightly prominent processes, 
the epicondyles (Figs. 137, 138, and 141), which are termed the internal epicondyle and the 
external epicondyle. The lower portions of the lips of the linea aspera run downward to the 
epicondyles, which give origin to the gastrocnemius muscle. 

Like most of the long bones, the femur is developed from a diaphyseal and two primary epiphyseal centers. The 
diaphyseal center appears as early as the seventh week of embryonic life, and while the lower epiphyseal center 
is usually visible at birth, the center for the head of the femur does not appear until after birth (at the end of 
the first year). At a later period special epiphyseal centers appear in the greater trochanter (fourth year) and 
in the lesser trochanter (thirteenth to fourteenth year). 

Although the center for the lesser trochanter appears later than any of the other epiphyseal centers, it is the 

'*' Sometimes the gluteal tuberosity develops into a more pronounced projection, the thvrd trochanter. 
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first lo unite wiih the shaft of the femur (scvenleenlh year); then follows the union of the ttochanier maior, then 
that ol the head of the femur, and finally (at the twentieth year) that of the lower end of the femur with the 
shaft of the bone. 

THE PATELLA. 
The patella (Figs. 142 and 143) is a flat, rounded, disc-like bone which is nothing more 
than a large sesamoid bone in the tendon of the quadriceps femoris muscle. The upper border 
is broad and is called the base, and the lower portion of the bone terminates in a point, the apex. 
The anterior surface is rough; the posterior is smooth and covered with cartilage for about 
two-thirds of its extent, this cartilaginous surface being apposed to the patellar surface of the 
femur and known as the articular surjace. The posterior surface of the apex is not covered 
with cartilage and is rough like the anterior surface. 

The patella is fonned from a single center which does not appear until the fourth year. Osufication is not 
complete until after puberty. 

THE TIBIA. 

The libia (Figs, 144 to 147 and 150 to 152) is the inner and by far the larger of the two 
bones of the leg. It is composed of a superior extremity, a shaft, and an injerior extremity. 
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Fic. 14J- — A MCtkin of the bones of the cms taken at about the middle of their length (schemaliicd) . 

The superior extremity is the thickest portion of the bone. It presents two cond>les 
(Fig. 151), which articulate with the lower end of the femur, and arc known as the internal 
and extertuU condyles. They exhibit upon their upper surfaces two rounded, triangular, slightly 
concave areas, the internal and external superior articular surfaces, for ihc femoral condyles, 
whose concavities (especially that of the external one) arc considerably less than the convexities 
of the femoral condyles. These areas are separated by a median elevation, the iiitercondyloid 
eminence or spinous process, which presents two small tubercles, the ittternal and external 
inUrcondyloid tubercles, and in front of and behind the eminence are small shallow depressions 
which are known respectively as the anterior and posterior inlercondyloid jossa- (Fig. 151). 

The articular surfaces are bounded by the almost vertical bony margin of the upper e 
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Fig. 144. — The right tibia seen from in front (f). 

Fig. 145. — The right tibia seen from behind (J). 

Fig. 146. — The right tibia seen from the outer surface (J). 

Fig. 148. — The right fibula seen from the inner surface (f). 

Fig. 149. — The right fibula seen from the outer surface (f). 

Fig. 150. — The tibia and fibula seen from behind (f). 

Fig. 151. — The upper ends of the tibia and fibula seen from above (^). 

Fig. 152. — The lower ends of the tibia and fibula seen from below (^), 



of the tibia, the infraglenaidal margin (Fig. 144), and at the lower portion of the external surfac 
of this margin is an almost flat, elliptical, articular surface for the head of the fiibula (Fig. 145^ 
while below it, the anterior surface of the bone presents a large roughened elevation, the tuba 
osity (Fig. 144). The entire upper end of the tibia is bent slightly backward toward the shai 
of the bone (Fig. 146). 

The shaft of the tibia is of a distinctly triangular prismatic form. It is thick at its junctio: 
with the upper extremity, and as it passes downward becomes more slender, at first graduall 
and then rapidly (Figs. 144 to 146). It presents for examination three borders and three sui 
faces. The sharp anterior crest (Fig. 144), somewhat S-shaped and beginning at the lowe 
margin of the tuberosity, separates the internal and external surfaceSy while the equally shar] 
interosseous ridge (Figs. 145 and 146), directed toward the fiibula (Fig. 147), is situated betweei 
the external and posterior surfaces. The third border of the tibja is rounded; it separates th 
inner and posterior surfaces and is known as the internal border. 

The upper portion of the posterior surface of the shaft exhibits a rough line, the popliteal o 
oblique line (Fig. 145), which passes from above downward and from without inward from th 
articular surface for the fibula to the internal border. Below it is situated the nutrient foramen 
which is usually very large ami distinct, and leads into a canal w^hich passes obliquely downward 
The nutrient canal of the tibia consequently mns in an opposite direction to that of the femur 

The inner surface of the tibia, like its anterior border, is situated immediately beneath th' 
skin and may be easily felt. The outer surface presents no special characteristics. Toward th' 
lower end of the bone the borders (with the exception of the interosseous ridge) become roundei 
off, so that in this j)orlion the bone is almost cylindrical. 

The inferior extremity of the tibia is considerably smaller than the upper one, but it i; 
distinctly thicker than the lower ])ortion of the shaft. Its inferior surface (Fig. 152) presents « 
slightly concave articular surface for the astragalus, and upon its inner side there is a process 
which projects below the remainder of the bone and is known as the internal malleolus (Fig. 144) 
The external surface of this process forms an articular surface for the astragalus, and is direct!} 
continuous with the inferior articular surface of the bone. Upon the posterior surface of the 
internal malleolus is a broad groove (Fig. 144) for the tendon of the tibialis posticus muscle 
and the outer surface of the lower end of the bone ])resents a notch, the fibular notch, for the recep- 
tion of the fibula (Fig. 146), this notch not being, however, an articular surface and therefon 
not being covered with cartilage 
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The diaph3rsea] center of the tibia appears in the seventh week of embn'onic life, but usually several da>'s later 
ihan that of the femur. The upper (proximal) epiphysis ossifies immediately before or after birth, the distal one 
not until the beginning of the second year. The lower epiphysis unites wlh the shaft in the eighteenth, the upper 
in the twenty-second year. 

THE FIBULA. 

The fibula (Figs. 148, 149, 151, and 152) is a slender bone, and although its upper extremity 
is situated lower than that of the tibia, it is but a trifle shorter than that bone, since it projects 
below it (Fig. 150). It is situated upon the outer side of the leg, and is composed of an upper 
extremity, a shafl, and a lower extremity. The superior extremity is formed by the head (Fig. 
148), the inferior by the external malleolus. The head is distinctly thickened as compared with 
the slender shaft of the bone, and its uppermost portion, which is directed outward and somewhat 
backward, is known as the apex. It presents a small flat articular facet (Fig. 148) for articulation 
nith the tibia. 

The shaft of the fibula is of a distinctly triangular prismatic form, and its three surfaces are 
internal, external, and posterior (Fig. 147). The three borders are vcr}' sharp and do not pursue 
a straight course on account of a distinct torsion of the lower end of the bone about its longi- 
tudinal axis; they are known as the anterior, exterjuil, and internal crests, the anterior crest 
separating the internal and external surfaces, the posterior crest the posterior and internal 
surfaces, and the external crest the posterior and external surfaces. The inner surface also 
presents a feebly developed border, the interosseous ridge (Fig. 148), so that the fibula may be 
said to possess four borders. The nutrient foramen is situated slightly above the middle of the 
posterior surface and at a lower level than that of the tibia; it leads into a canal which is 
directed downward. 

The tibia and the fibula have, therefore, ditTerent relations than do the radius and the ulna, a 
surface of the fibula (internal surface) being directed toward a border of the tibia (the interosseous 
ridge), and the similarly named surfaces of the two bones do not lie in the same i)lanes (Fig. 147). 
The inferior extremity of the fibula is formed by the extvrtuii malleolus^ which is longer and 
more pointed than the internal one. Its inner aspect presents a flat articular surface (Figs. 148 
and 152), which is immediately contiguous to the inferior articular surface of the tibia, and its 
external circumference is marked by a shallow groove for the tendons of the two peroneal muscles 
'Fig. 149). Alongside of the articular surface there is always a depression for the attachment 
of ligaments (Fig. 148,*). 

The diaphyseal center of the fibula appears somewhat later than that of the tibia u'iphth wtt-k of fetal Iifc\ and the 
epiphv'seal centers develop at a considerably later fx'ritKi, the inferior in the ?t'C«>nd and the superior in the third or 
f'-jurth year. The inferior epiphysis unites vnth the shaft before the su[x*ri«)r. as i> the rase in the tibia, but the union 
of both occurs later than in the tibia. 



The bones of the Foot. 

The skeleton of the foot (Figs. 153 to 155), like that of the hand, consists of three divisions, 
the ianus, the mdaiarsus^ and the phalanges. 
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Fig. 153. — A frozen preparation of the bones of the foot seen from the plantar surface (§). 

Fig. 154. — The same preparation seen from the dorsal surface (|). 

Fig. 155. — The same preparation seen from the outer side (§). 

Fig. 156. — The right talus (astragalus) seen from below (^). 

Fig. 157. — The right talus (astragalus) seen from above (|). 



THE TARSAL BONES. 

The tarsus (Figs. 153 to 155) consists of seven bones, (i) The talus or astragalus; (2) th< 
calcaneus; (3) the navicular or scaphoid bone; (4) the cuboid bone; and (5 to 7) the external 
middle, and internal cuneijorm bones. Only in the distal portion of the tarsus, where the cuboic 
articulates with the three cuneiform bones, is there an indication of an arrangement in rows as ir 
the carpus, and in further contrast to the hand, a single tarsal bone articulates with both bone* 
of the leg, while the carpus articulates with the radius only. 

THE TALUS. 

The talus or astragalus (Figs. 156, 157) is a short bone, irregularly cuboid in shape, and if 
composed of a body and of a head, the constriction between the two being termed the neck. 

The body is the thickest and most posterior portion of the bone. Its upper surface presentf 
a cartilaginous trochlear surface, the trochlea (Fig. 157), with which the tibia and fibula articulate 
and it possesses three surfaces, a large superior one and two smaller lateral ones. The superiot 
surjace is convex in the longitudinal (sagittal) axis of the bone and concave from side to side; i1 
is broad anterioiJy and narrow posteriorly. The lateral surfaces are almost flat and approxi 
matcly triangular, the external one being much larger than the internal. The external surface 
is known as the external malleolar surjace; it forms the outer side of the astragalus and is con- 
tinued upon a strong process of the bone, the exteriial process (Figs. 154 and 156), which is 
directed outward. The internal surjace forms a part of the inner side of the astragalus, the 
remainder of which is rough, and is termed the internal malleolar surjace. Behind the trochlea 
and directed backward is the posterior process (Fig. 157), which is notched by a broad groove 
for the tendon of the flexor hallucis longus.* The lower surjace of the bone (Fig. 156) presentf 
a distinctly concave, almost transverse, ovoid articular facet, the posterior articular faceif for the 
calcaneus, whose outer j)ortion lies upon the lower surface of the external process, while^ts innei 
^nd posterior j)ortion is uj)on the corresponding surface of the posterior process. 

In front of this articular facet is situated a broad groove, the sulcus tali (Fig. 155), which is 
wider externally than internally and the floor of which is roughened. Together with the similai 
groove of the calcaneus it forms the sinus oj the tarsus, which is filled by ligaments. 

In the region of the neck the lower surface of tlie astragalus in front of the sulcus tali presents 
an oblong, slightly convex, articular facet, ])arallel to the j)Osterior one, and known as the 
middle articular jacct for the calcaneus, and •bordering uj)on this, and forming a portion of the head 
of the talus,, is a small, slightly convex elliptical anterior articular jacet for the calcaneus 
(Fig. 156). 

* There may consequently Ik* distinguished upon the posterior process an internal and an external hs^ 
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The neck is distinctly constricted only upon the upper and outer surface; upon the lower 
and inner aspect it is not sharply defined from cither the head or the body of the bone. 

The head of the talus (astragalus), the rounded anterior extremity of the bone, presents an 
elb'psoidal articular surface for articulation with the navicular bone. 

The posterior process is sometimes an independent bone, and is then designated as the os trigonum. It represents 
what b usually an independent bone in the lower vertebrates. 

THE CALCANEUS. 

The calcaneus (Figs. 158 to 160) is the largest of the tarsal bones, and forms the postero- 
inferior portion of the tarsus. It articulates with the talus (astragalus) by means of three articular 
facets and with the cuboid bone, and has its longitudinal axis directed from behind forward and 
slightly from within outward. 

The main portion of the bone is termed the body. The posterior thickened extremity is 
kno\Mi as the tuberosity and projects posteriorly far beyond the remaining bones of the foot ; its 
plantar surface presents two processes or tubercles, the internal and external process (Fig. 153), 
and in front of the tuberosity is flat and covered by the long plantar ligament (see page 141). 

Upon the upper aspect of the calcaneus (Fig. 160) may Ixi observed the three facets for 
articulation with the talus (astragalus); they are known as the posterior, middle, and anterior 
articular facets. The posterior is the largest and is markedly convex, the middle and anterior 
are slightly concave, and the anterior is the smallest. The middle facet lies ujwn the sustenta- 
culum tali, and between the middle and posterior is a groove, the sulcus calcanei, which is wider 
externally than internally and, together with the sulcus tali, forms the sinus 0} the tarsus. 

The markedly concave internal surface of the calcaneus (Fig. 1 58) presents a broad process, 
the sustentaculum tali, which projects toward the talus (astragalus) and bears the middle facet 
for articulation with that bone. Below it is a broad groove, the direct continuation of that upon the 
posterior process of the talus (astragalus), known as the grooi'c jor the flexor hallucis longus. 
A similar but shallower groove is situated upon the otherwise flat vertical external surface 
of the bone (Fig. 159), the peroneal groove, and above this there is usually a small blunt projec- 
tion known as the trocldear (peroneal) process. 

The anterior surface of the calcaneus presents a saddle-shapal facet, for articulation with 
the cuboid bone. 

THE NAVICULAR BONE. 

The navicular or scaphoid bone (Figs. 161 and 162) is situated at the inner side of the 
tarsus between the talus (astragalus) behind and the three cuneiform bones in front (Figs. 153 
and 154). Its long axis is placed transversely to the axis of the f(K)t, and it is convex anteriorly, 
markedly concave posteriorly, and distinctly convex upon its dorsal surface. Near the inner 
border of the plantar surface it presents a strong rounded tuberosity. 

The concave posterior surface of the bone (Fig. 163) forms the socket for the head of the 
talus (astragalus); the slightly convex anterior surface (Fig. 162) exhibits three facets for the 
three cuneiform bones; and the external surface presents a small flat inconstant facet fo' 
cuboid bone. 
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Fig. 158. — ^The right calcaneus seen from the inner surface (J). 

Fig. 159. — The right calcaneus seen from the outer surface (J). 

Fig. 160. — The right calcaneus seen from above (^). 

Fig. 161. — The right navicular bone seen from behind (|). 

Fig. 162. — The right navicular bone seen from in front (|). 

Fig. 163. — The right cuboid bone from the inner surface (-}-). 

Fig. 164. — The right internal cuneiform bone seen from in front (^). 

Fig. 165. — The right middle cuneiform bone seen from behind (^). 

Fig. 166. — The right external cuneiform bone seen from behind (|). 



THE CUBOm BONE. 

The cuboid bone (Fig. 163) is situated on the outer side of the foot, in front of the anterio: 
extremity of the calcaneus and behind the bases of the fourth and fifth metatarsal bones (Figs 
153 and 154). It is irregularly cuboid in form and its inner border is longer than the outer one 
Its dorsal surface is convex, its anterior surface presents two articular facets for the bases of the 
fourth and fifth metatarsal bones, and its posterior surface is saddle-shaped and articulates witl 
the calcaneus. The internal surface (Fig. 163) presents a flat articular facet for connectior 
with the external cuneiform bone, and a small inconstant one for the navicular, and the externa 
surface is narrow and forms a part of the outer border of the foot. The plantar surface presents 
a flattened tuberosity (Fig. 153), in front of which is situated a broad groove, the peroneal groove 
which is lined with cartilage and accommodates the tendon of the peroneus longus muscle. 

THE CUNEIFORM BONES. 

The three cuneiform bones (Figs. 164 to 166) arc situated between the navicular and the 
bases of the first three metatarsal bones, and, as their name indicates, are more or less wedge- 
shaped. 

The internal or first cuneiform bone (Fig. 164) is by far the largest and also the longesi 
of the three, and it has the narrow edge of its wedge directed dorsally, so that its plantar surface 
is much broader than the dorsal surface. Its internal surface is directly continuous with the 
narrow dorsal one; the anterior semilunar surface articulates with the base of the metatarsal 
bone of the great toe; the posterior triangular surface articulates with the navicular bone; and 
the external surface is in contact with the middle cuneiform and with the base of the second 
metatarsal bone, and exhibits articular facets for both. 

The middle or second cuneiform bone (Fig. 165) is the smallest and the shortest of the 
three. The thin edge of its wedge is directed downward and is almost concealed between the 
external and the internal cuneiform bones; its base forms part of the dorsal surface of the foot, 
and its posterior surface presents a triangular articular facet for the navicular bone. The middle 
cuneiform also articulates with the second metatarsal, and with the external and internal cuneiform 
bones. 

The external or third cuneiform bone (Fig. 166) is somewhat larger (especially in length) 
than the middle one. Its thin edge is likewise directed downward and its broadest surface looks 
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toward the dorsum of the foot. It articulates with the navicular, cuboid, and middle cuneiform, 
and with the second, third, and fourth metatarsal bones. 

THE FIVE METATARSAL BONES- 

The metatarsal bones (Figs. 153 to 155) are typical long bones, each consisting of a prox- 
imal extremity or biise, of a shajt^ and of a distal extremity or head. They articulate with 
the cuboid and cuneiform bones behind and with the phalanges in front, and the bases of the 
second to the fifth metatarsal bones also articulate with each other. 

The first metatarsal bone is short and very thick; the second is the longest. The base 
of the first possesses a broad plantar projection, the tuberosity 0} the first metatarsal, which is 
directed outward, and that of the fifth presents a similar process, the tuberosity oj the fifth 
metatarsal^ which extends some distance bevond the outer border of the foot. 

The bases of the metatarsal bones exhibit the following articular facets: the base of the first presents a single facet 
for the internal cuneiform bone; that of the second a proximal facet for the middle cuneiform, an inner facet for the 
internal cuneiform, and two lateral facets for the third metatarsal and the external cuneiform bone; that of the third 
an internal (frequently a double) facet for the second metatarsal, a proximal one for the external cuneiform, and an 
external one for the fourth metatarsal bone; the base of the fourth has a proximal facet for the cuboid, two internal facets 
for the third metatarsal and the external cuneiform, and an external one for the fifth metatarsal bone; and the base of 
the fifth metatarsal bone presents a proximal facet for the cuboid and an internal facet for the fourth metatarsal bone. 

• 

The shajts of the metatarsal bones, particularly those of the second to the fifth, become more 
slender toward their heads and exhibit a curvature, the convexity of which is directed toward 
the dorsum of the foot. In contrast to their quadrangular bases, they arc of triangular prismatic 
form. 

The heads of the second to the fifth metatarsal bones are smaller than the bases and are 
compressed from side to side. They present extensive articular surfaces, convex in the sagittal 
direction, which extend far upon the plantar surface of the head and serve for articulation with 
the bases of the proximal phalanges. On the lateral surfaces of the heads are depressions for the 
attachment of ligaments, and the plantar surface of the strong head of the first metatarsal bone 
presents two concave articular facets, separated by a ridge, for the two constant sesamoid bones 
of the great toe. 

THE BONES OF THE TOES, PHALANGES. 

The four lesser toes each have three phalanges, but the great toe, like the thumb, has but 
two (Figs. 153 to 155). The phalanges of the great toe are considerably thicker than those of the 
remaining four toes, and also thicker than those of the thumb, while the phalanges of the four 
lesser toes are considerably shorter and more slender than those of the fingers. 

In other respects the phalanges of the toes are almost exactly like those of the fingers, with 
the exception of irregularities of development which are most noticeable in the distal phalanges 
of the two outer toes and are largely to be attributed to the effects of disuse. The middle pha- 
langes of these two toes are strikingly short, usually even shorter than the terminal phalanges; 
and in all the toes it is only the proximal phalanges that can be said to be well developed. 

As in the hand, each phalanx presents a base and a trochlea, and the distal ends of the third 
phalanges terminate in an ungual tuberosity. 
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THE SESAMOID BONES OF THE FOOT. 

Two sesamoid bones, remarkable on account of their size, are constantly found at th( 
metatarsophalangeal joint of the great toe (Fig. 153). Inconstant sesamoids are also found h 
the tendon of the peroneus longus muscle, at the interphalangeal joint of the great toe, and les 
frequently in the tendon of the tibialis posterior muscle. 

THE SKELETON OF THE FOOT AS A WHOLE. 

The skeleton of the foot (Figs. 153 and 155) differs from that of the hand not only in th 
number and form of the component elements of the tarsus, but also in certain peculiarities, chief! 
due to the functional adaptation of the foot as a support for the erect body. While the axis c 
the hand is situated in the direct continuation of that of the arm and forearm, the axis of the foe 
is placed at almost a right angle to that of the lower extremity, and while in the hand the phalange 
take up about one-half of the length of the skeleton, in the foot the tarsus alone occupies the proxi 
mal half and the metatarsus and phalanges together form the anterior half. The phalange 
make up only a fifth of the entire length of the foot. 

The foot shows a much more pronounced curvature than do the relatively flat and closel 
approximated bones of the hand, and this curvature is practically a constant one. The convexit 
is directed toward the dorsal, the concavity toward the plantar surface, and the deepest p)oin 
of the concavity is situated at the apex of the middle cuneiform bone, the dorsal surface of th 
same bone likewise forming the highest point of the middle portion of the arch. 

The arch of the foot is supported posteriorly by the tuberosity of the calcaneus and anteriorl; 
by the heads of the metatarsal bones. The tarsal arch is formed exclusively by the tarsus an< 
metatarsus and is open internally, since the inner border of the foot is much higher than the oute 
one, which is in contact with the ground throughout its entire length. The sinus of the tarsu 
(see page 102) is a striking formation which gradually becomes narrower as it passes inwan 
and backward from the outer side of the dorsal surface. The tarsus is much narrower posteriori; 
than anteriorly. 

The phalanges of the second to the fifth toe do not lie in one plane even during extension 
but arc strongly curved with the convexity upward and seem to be bent upon the heads of th( 
metatarsal bones like claws, so that only their tips touch the ground. 

The second toe is the longest and marks the longitudinal axis of the foot. 

Usually the only tarsal bones possessing centers at birth are the calcaneus (sixth month) and the talus (astragalus 
(seventh month); the center for the cuboid appears at about the time of birth. The external cuneiform is the first o 
the three cuneiform bones to ossify (first year), the internal is the next (third year), and the middle one is the last, it 
ossification and that of the navicular bone occurring respectively in the fourth and the fourth to the fifth year. The cal 
caneus alone has a disc-like epiphyseal center upon its posterior surface, corresix>n(iing to the tuberosity; this appear 
in the tenth vear and fuses with the rest of the bone at from the fifteenth to the sixteenth vear. 

The metatarsal bones ossify much earlier than do the tarsal bones and ossification proceeds in a manner quit< 
similar to that of the metacarpal bones. The diaphyseal nuclei appear in the eighth to the ninth fetal week, and th< 
epiphyseal centers also are like those of the metacarpal bones, appearing in the third to the fourth year and not uniting 
with the diaphyseal center until after [)uberty. 

The ossification of the phalanges of the foot also corresponds exactly to that of the phalanges of the hand. Th< 
diaphyseal centers appear in the third fetal month, the epiphyseal centers in the third to the fourth year, and the unior 
of the epiphyses with the diaphyses, as in the metatarsal bones, occurs after puberty. 
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SYNDESMOLOGY. 

GENERAL SYNDESMOLOGY. 

The bones of the body are connected with each other in one of two ways. Two neighboring 
bones may be connected simply by intervening ligamentous, cartilaginous, or any other form of 
connective tissue, this form of connection between two parts of the skeleton being called a 
synarthrosis, or the cartilaginous articular surfaces of two neighboring bones may be so 
approximated that the two opposed surfaces conform to each other and arc separated by a 
space. Such a mode of connection is a diarthrosis or a joint, and is by far the more perfect 
mode of connection, allowing of a much more extensive range of motion between the bones. 

SYNARTHROSES. 

The sjTiarthroses are classified, according to the character of the tissue connecting the ends 
of the bones, into syndesmoses, synchondroses, and symphyses (mixed synarthroses). In the 
syndesmoses the intervening substance is fibrous connective tissue (usually formed connective 
tissue, sec the Sobotta-Huber Atlas and Epitome of Histologj'), in the synchondroses it is 
cartilage, and in the mixed synarthroses, cartilage and fibrous connective tissue. 

Synchondroses are rare in the adult body, but are found in those situations in the undeveloped 
skeleton which subsequently become ossified, such as the connections between the epiphyses and 
diaphyses of the long bones (see page 21). An example is furnished by the attachment of the first 
rib to the manubrium of the sternum. 

The syndesmoses are subdivided into two groups, true syndesmoses and sutures (sec pages 79 
and 80). The true sjudesmoses are those in which interosseous ligaments, which may be elastic, 
actually connect the bones with each other, and, like the joints, they arc frequently strengthened 
by accessory ligaments. The lower end of the fibula is firmly connected with the tibia by such 
a syndesmosis. In the sutures of the skull, however, the soft syndesmotic mass does not con- 
nect the bones, which are united by the sutures themselves, but rather separates them. A 
peculiar characteristic of the suture is the interlocking of the contiguous bony margins by means 
of serrated projections in the serrate sutures, but if one bony margin overlaps the other, like two 
shingles on a roof, it is spoken of as a squamous suture. Another subdivision of the suture is 
the relatively infrequent hurmonic suture, which is the simple firm apposition of two contiguous 
bones, and the fixation of the teeth in the alveoli of the jaws may also be designated a variety 
of syndesmosis, the gomphosis, the syndesmotic mass in this instance being furnished by a thin 
layer of periosteimi (see page 68). 

In the mixed synarthroses or symphyses the tissue connecting the ends of the bones is fibro- 

Tjrpical examples are furnished by the connections of the bodies of the vertebrae 
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}jy the intervertebral fibrocartUages, and by the connection of the two pubic bones by the inUr 
fmbic fibrocartilage. 

We occasionally find a combination of a s>Tiarthn)sis (particularly the S3mdesmosis) witl 
a joint, as in the connection of the sacrum with the innominate bone, or articular spaces ma) 
apfHrar within the s)7nphyses, and such arrangements are termed half-joints (amphiarthroses). 

DIARTHROSES. 

The diarthroses or true joints are characterized by congruent cartilaginous surfaces whicl 
arc Hei)arated from each other by a capillar)' space, and are pro\aded with a number of struc 
turcM, the majority of which are absent in the synarthroses. These are the articular capsules 
the acccHftory ligaments^ and the articular cartilages. They may also be provided with speda 
jitructures, such as the interarticular cartilages or menisci^ diverticula of the synovial membran 
forming synovial burscp^ glenoidal lips, joint cushions (designated by different names in th 
(lifTerent joints), and bony locking mechanisms. 

The articular capsule usually surrounds the cartilaginous articular surfaces of the coi 
tiguous lx)nes so as to form a completely closed articular cavity. It consists of an external fin 
fibrous layer, the fibrous layer^ and of an internal softer vascular layer, the synovial layer i 
membrane. The latter gives off microscopic thread-like vascular processes of irregular shape, tl 
synovial villi , and occasionally it forms large structures visible to the naked eye, the synovicUfok 

The articular cavity, usually a capillary space, is filled with a viscid fluid, the synovia. 

The articular capsule varies in thickness; it is sometimes strengthened by accessory lig 
mcnts and sometimes interrupted, so that diverticula of the synovial membrane protrude throui 
its ojK^nings and form synovial bursa) (see also page 143), whose cavities are consequen 
directly continuous with thai of the articulation (communicating synovial bursae). 

Accessory ligaments form imjK)rtant components of the articulations, and according 
function tlic ligaments of the Ixxly can 1k^ subdivided into the following classes: (i) Ligame 
oj /ixaiiofi: /. (\, tliose lii^aments which linnly unite two bones, as in the sradesmoses. (2) J 
ifijonini^ liiiamcnts of the joint caj)sule; these are more or less adherent to the capsule its< 
hut son\cti!ncs appear as independent stnictures. (3) Check ligaments, i. c, ligaments wh: 
aiv capal)le of limiting certain movements of the joint, u^ Ligamenis oj conduction^ 1. e., li| 
tuents whose function is to conduct vessels and nerves to a part of a bone. (5) Ligaments wli 
lake ti\e place of U^ne. These last are fount! in those situations where neither fixation, 1 
inhibition^ wov any other i>f the usual functions of a ligament is rei]uired; ihey extend betwc 
|H>rtions of the s;unc Kmic or convert a noicli into a foramen. 

rhc intoraniiular cartilages v^r articular discs ^iernu\i menisci when of a purely fibn 
character'^ serve u> adapt nuaually articular surfaces which are not a^mpleiely congruent. Tl 
atv atiacht\i tv^ the inner siirfacc of the iv>ir.: cai^sule an^.1 extcnvi for a rarvinjr distance betw< 
the cavtilagir.v^iis cuvis of the Ivr.cs. l:i :b.o !v.o<: cxtn^r.^.c cas<."s they divide the articular ca\ 
intv> twv^ ;\^::iv^:'is, sv^ tlw: :hc ar.iov.lir c\:n.:r.i:v v^f or.e Ix^ne :s in reunion to one side of 
avtivv.la: viisv^ anvl ::\\: of :ho v^::ur Ivr.o tv^ :ho other sivie. In such a joint the articu 
V \:^v:v.i',iv > ot :hc :\\o ':\^r.v> arx^ r.v^: in intnuxiiato ».vn:ac: with each other, and i: is consequeE 
^VvsiMo tv^ vi:s:inctn>- ;»»::.A;*A;r ana ^^^\J•/^:•' •.v«;:<^. 
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In Other cases the discs or menisci are perforated in the middle or they are semidrculu 
I ia shape, so that the cartilaginous extremities of the bone are in contact only in the middle of' 
Itbe articulation. The menisci frequently scnc the purpose of deepening the socket of a joint 
1 6f ihe>' may act as joint cushions. 

The articular margins or glenoidal lips are usually circular connective-tissue or fibrocartU- 
I spinous structures which are situated upon the margins of the bony socket for the purpose of 
I incteasing its size. 

The joint cushions, usually consisting of fatty tissue, fill out the space in many of the joints,! 
I itid are for the purpose of breaking the jar of the movements of the ends of the bone. 

Bony locking mechanisms limit the movement of a portion of the skeleton, the movable 
fpart striking against a bony projection. 

A joint is usually composed of only two bones, in which case it is termed a simple joini, 
I Sometimes, however, ihrec or more bones enter into the formation of a joint or portions of the' 
I socket are formed of connective-tissue components (ligaments, etc.), in which case the joint' 
I ii tcmied a (ompound joint. 

The joints of the human body are classified according to the shape of their articular sur- 
I ficcs. These subdivisions are as follows: (i) Uniaxial joints; fs) biaxial joints; (3) polyaxial 
I joints. 

The uniaxial joints are composed of two varieties, those with a transverse axis and those 
*ilh a longitudinal axis; i. e., the axis of motion in the first variety is at right angles to the axi 
of the moving bone and in the second variety the two axes are coincident. 

I. imiAXlAL JOINTS. 

(al With a Transverse Axis. — The hinge joint or ginglymus belongs in this class. Thcsfl 
joints arc broad and the articular surfaces are usually not quite cylindrical, the convex surface 
exhibiting a median excavation and the concave socket a corresponding elevation. This con- 
formation together with strong lateral ligaments prevents the lateral displacement of the bonea, 
so that the axis of motion coincides with the axis of the cylindroid and is consequently horizontal. 
The motions permitted by a ginglymoid joint are designated as flexion and extension, and in 
complete extension the bones form an angle of 180 degrees. Types of the ginglymus or hinge 
jtrini are furnished by the intcrphalangcal joints of the fingers and toes. 

The spiral or coclilear join! forms a subvaricly of the hinge-joint. The excavation i 
cylindroid and the elevation in the socket form a portion of a spiral, and as a result of this foF'] 
tnalion, flexion is accompanied by a certain amount of lateral deviation. Examples are fur-j 
nished by the ankle-joint and by a portion of the elbow-joint. 

ill) With a Longitudinal Axis.— The only joint of this character is the pivol or Irodtoid^ 

ini, also termed a lateral ginglymus. The articulating surfaces are horizontal sections of al 

Under or cone and the solid cylinder rotates upon its axis in a hollow c>'lindrical socket. Thi 

superior radio-ulnar articulalion and the median articulation of the atlas and axis are ^picst^ 

iples of this form of joint. 
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2. BIAXIAL JOINTS. 

This class of joints includes the ellipsoidal or condyloid joint and the saddle joint. 

In the ellipsoidal joint the convex surface of an ellipsoid of rotation articulates with a cor 
responding concavity, and the two axes of motion, the lesser and the greater axis, are placec 
at right angles to one another, but both pass through the same bone. An example is found ii 
the atlanto-occipital articulation. 

The saddle joint is formed by the approximation of two saddle-shaped surfaces, u e.y sur 
faces which are concave in one direction and convex in the other. Each surface altematel) 
forms a head and a socket, and the two axes are at right angles to one another but are situated 
in different bones. The most typical saddle joint of the human body is the carpometacarpal 
articulation of the thumb. 

In reality the motions in the ellipsoidal and saddle joints are not strictly biaxial, but may 
occur in any intervening axis between the two, and one of the two motions is frequently so lim- 
ited that the joint practically becomes a ginglymus. 

3. POLYAXIAL JOINTS. 

The only polyaxial joints are thpse with spherical surfaces, the spheroid joints. These are 
subdivided into two varieties, the gliding joints or arthrodia and the ball-and-socket joint or 
enarthrosis. 

In the arthrodia a spherical head moves in a spherical socket, but the articulating surfaces 
are segments of very large spheres, and may seem in some cases to be almost planes. Coni- 
paratively little motion can take place between the surfaces, and what does occur is more or 
less of a gliding character. Good examples of arthrodia are to be seen between the articulating 
processes of the vertebrae. 

In the enarthroses the articulating surfaces are more extensive segments of smaller spheres 
and the capsular ligaments are roomy and relaxed, so that a considerable range of motion is 
possible between the two bones. Typical examples of these ball-and-socket joints are to be 
found in the shoulder-joint and hip-joint. 



SPECIAL SYNDESMOLOGY. 

JOINTS AND LIGAMENTS OF THE VERTEBRAL COLUMN. 

THE CONNECTIONS OF THE VERTEBRAL BODIES. 
The bodies of the true \crtebrc'e are connected by intervertebral fibrocarlilages (Figs, i?^ 

• 

to 175), each of which (Fig. 174) consists of an external firm fibrous ring composed of concentric 
and intenvoven bundles of connective tissue, and of a central gelatinous or pulpy nucleus, the 
latter being firmly compressed within the fibrous ring and between the adjacent vertebral sur- 
faces so that it rises atovc the level of a horizontal section of the disc. Among other substances 
it contains true cartilage and the remains of the chorda dorsalis, an embn'onic structure which 
indicates the future position of the vertebral column and is composed of a substance re* 



ilagc. The intervertebral fibrocartilages are attached to ihc upper and lower surfaces of ' 

contiguous vertebrae, which arc covered with a thin layer of cartilage. 

The area of the intervertebral fibrocartilages is somewhat greater than that of the vertebral 
rfaccs between which they are situated, and they are thickest in the middle, where they rest 
past the slightly concai'e surfaces of the vertebrae. There is no fibrocartilage between the 
las and the axis; the first one is situated between the second and third cervical vertebra and 

last one between the fifth lumbar vertebra and the sacrum. There are consequently twenty- 

K intervertebral fibrocartilages. Like the bodies of the vertebra;, they increase both in cir- 
mfcrence and in height from above downward ; the smallest and thinnest are situated between 

cervical vertebrie, the largest and thickest between ihe lumbar vertebne. The lowermost 
Ks are much thicker (^aboul one-third) in front than behindj a condition which is particularly 
iticcable in the last one, which is situated at the promontory, 

THE INTERVERTEBRAL ARTICULATIONS. 
In addition to the mixed synarthrotic connection between the vertebral bodies, the true vertc- 
also articulate with each other by means of the intervertebral arlkulalions. The two superior 
Ocular processes of a vertebra articulate with the two inferior articular processes of the over- 
bg bone (sec page 23), and the cartilaginous surfaces of each joint are enclosed by an articular 
psule, which is relaxed in the cervical and tense in the lower vertebral region. There are no 
ligaments. The joints arc really arthrodia, and the synarthrotic connections of the 
&s and the ligaments of the arches limit their range of motion to a considerable extent. 

THE LIGAMENTS OF THE VERTEBRAL COLUHN. 
The ligaments of the vertebral column are composed of two groups: those which run through- 
ihe entire length of the vertebral column; and those which regularly recur between the con- 
lous vcrtebrje. The first group consists of the hngtludinci ligaments, of which there is an 
trior and a posterior one. The anterior longiludinal ligamenl is attached to the anterior 
rfaccs of the \'ertebral bodies and of the intervertebral fibrocartilages; the posterior one (partly) 
•tsls their posterior surfaces. 

The anterior longiludinal ligament (Fig?. 172, 180, and 185) commences at the pharyngeal 
fcerck upon the base of the skull as a narrow band which becomes much wider as it descends, 
Id it terminates upon the anterior surface of the sacrum. It is intimately united to the inter- 
nebral fibrocartilages, but is only loosely connected with the middle concave portions of the 
nebral bodies. The ligament gradually disappears laterally by becoming continuous with 
periosteum of the bodies of the \'ertebra;, and is composed of long superficial fibers and of 
rt deep ones which j>ass from one vertebra to another. 

The posterior longitudinal ligamenl (Figs. 173 and 177) extends along the posterior surface 
ihc witcbral bodies as the anterior ligament does along their anterior surfaces, but it is con- 
rably narrower than ihc anterior ligament. It begins as an independent ligament at the 
»d ccnical vertebra, but it is continued upward to the cranial cavity as the tectorial mem- 
{5ce page 115). It becomes narrower as it descends and terminates in the sacral canal, 
of a superficial and of a deep layer. 



I 12 



ATLAS AND TEXT-BOOK OF HUMAN ANATOMY. 



I'll.. 17s 

I''n.. 177. 

Fk;. 178. 

Kid. i7g. 
Kid. I Ho. 



'I'hi; ;ifiliTior lonKitUfiinal liKamcnl in ihc lower thoracic [x>rtion of the vertebral column, 
Uufvthvr with the costo- vertebral ligaments seen from in front (}). 

'I III- postrrior longitudinal liKamenl in the lower thoracic and upper lumbar portions of ilie 
vrrlrbral (olumn. The vertebral arches have been removed (f). 

Hori/oiital s<-(lion through an inter\'ertebral fibrocartilage (somewhat enlarged). 

'I'w(» thorac i( vertebra; <iivided lonj^itudinally in the median line and showing the ligamenia 

(lava. 
The li^(amenta flava of the thoracic vertebral arches seen from in front, the arches having been 

separated from the iKxIies. The left ribs have been disarticulated and removed; the 

right ones are retaine<l in their natural |)osition (}). 

'I'he |M>sterior longitudinal ligament and inter\ertebral fibrocartilages of the lumbar vertebne. 
the vertebral arches having lK»en removed (}). 

A longitudinal section taken at alnrnt 45 degrees to the median plane through four thoracic 
vertebne to show the costo- vertebra I articulations (}). 

The ligaments of the middle and lower thoracic vertebne and their ribs, seen from behind (jl 

The ligaments of the middle and lower thoracic vertebra* and their ribs seen from the leftside. 
The up|KTmost rib has \)ccn disiirticulated and removed (}). 



It widens op|H>sitc each intcrA'crtebral fibrocartilage, to which it is firmly united, but it is 
but Kh^si^Iv ci)niurti*d to the Ixxlics of the vertebne, lx*ing separated from them by venous plexuses. 

In addition to the longitudinal ligaments, this gmup also contains a portion of the supra- 
sfiihoiis lii^iipfttfit. It will Ik* tlesi rilK^l subsiM]uently, however, together with the interspinous 
ligiiinents with which it is intimately amnectetl. 

The short ligaments of the vertebral column, connecting contiguous \-ertebrae, are sub- 
dividinl into those connix ting the aR'hos and those conmvting the processes. 

The lii^munis Ivtwccn the vertebral arches, the /;oJWi'w/ii ;}ara iFigs. 175 and 176), are 
MnM\j: and .uv CvMnnosod abnv^st entirely oi clastic tissue, iv^ which i hey owe their pronounced 
\cllow iv^Km and hence their name. Thcx cxicnd anteriorly as far as the p>osterior margins oi 
the aniiular ca:^^;:lc< of ilio in:crvertc!>r,il ar:ic;:b:ions and const^iuenily close the vertebral 
canal c\cc:^: .v: '.Vc -i:v.,r.ivv: ot ::u- i".ur\cr:i :^r.ii foranvlna. \Vi:h the exception of a distinct 
r;\xnc iv, ;^\c ruN-.i,;:". '.i ^ . ::a::- i':a::\/. >;:r!\uv :> ai>>ol;::cb. >:r.vv^:h and is directiv continuoui 

: :':u xiruir,/. ..:\:u<. l^y :hc:r c^l^::c::^ :hcy ke^^p the posterior wal 
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JOINTS AND LIGAMENTS OF THE VERTEBRAL COLUMN. II3 

and supraspinous ligaments are found throughout the entire extent of the true vertebrae. In the 
cenical vertebrae they form the ligamentum ntuhcB (Fig. 239), which is rich in elastic fibers, 
although relatively poorly developed in the human subject. It commences at the spinous process 
of the seventh cervical vertebra (vertebra prominens) and is inserted into the external occipital 
crest and the external occipital protuberance. It consists of a posterior vertical band which is 
stretched between the previously mentioned terminals and which receives oblique additions from 
the tips of the spinous processes of the remaining cervical vertebrae. 

THE ARTICULATION OF THE SACRUM AND COCCYX. 
The apex of the sacrum and the first cocc\'geal vertebra are connected by the sacrococcygeal 
symphysis and by a number of relatively unim|X)rtant ligaments. Upon the anterior surface 
of the two bones is situated the anterior sacrococcygeal ligament (Fig. 210), to either side are 
the lateral sacrococcygeal ligaments (Fig. 210), passing to the transverse process of the 
first coccygeal vertebra and thereby forming a fifth sacral foramen, and posteriorly there are 
the posterior sacrococcygeal ligaments, which arc two in number, a superficial and a deep one. 
The superficial posterior sacrococcygeal ligament (Figs. 206 and 207) connects the sacral and 
coccygeal comua, and closes in the greater portion of the sacral hiatus; the deep posterior sacro- 
coccygeal ligament (Fig. 206) extends between the posterior surfaces of the bodies of the first 
coccygeal and last sacral vertebrae and represents the lowermost extremity of the posterior longi- 
tudinal ligament. 

The movements of the vertebral column arc dependent upon the positions of the articular i)rocesscs, and they are 
much freer in the cervical and lumbar regions than in the thoracic. Flexion and extension are most pnmounced in the 
lumbar region, lateral curvature in the th<jracic region, and while the range of motion between any two vertebnc is slight, 
the full range of motion of the entire vertebral column is considerable, since it represents the sum total of the motions 
of its individual segments. 

THE ARTICULATION OF THE UPPER TWO CERVICAL VERTEBRE WTTH EACH OTHER AND 

WITH THE OCCIPUT. 

The Atlanto-occipital and the Atlanto-axial Articulations.— The movements of the 
head upon the vertebral column are made possible by a combination of joints which includes 
both atlanto-occipital articulations and the atlanto-axial articulation. The atlanto-occipital 
articulations function as bilaterally symmetrical joints, each of which is formed by an occipital 
condyle and a su|^rior articular facet of the atlas, and from the shape of the articular surfaces 
is classified as an ellipsoidal joint. The capsule is rather roomy and relaxed and the joint 
possesses no individual accessor}- ligaments. 

The atlanto-axial (atlanto-cpistrophic) articulation is much more important and complicated 
and consists of three separate articulations. These are the two articulations between the 
inferior articular surface of the atlas and the sui)eri()r articular surface of the axis (epistropheus) 
and the articulation between the anterior surface of the odontoid process and the |X)sterior sur- 
face of the arch of the atlas. All three joints work together, their surfaces together forming 
an articular surface resembling a cone. The axis of rotation of the joint is vertical and cor- 
responds to the long axis of the odontoid process. 

The articulation between the odontoid process and the anterior arch of the atlas is a pivot 
8 
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—A frontal longitudinal section of the slernum and costal cartilages (J). 

—A portion of ihc occipital bone logelher uiih ihe atlas and axis (epistropheus) and iheir 
ligaments seen from behind. On the left side the capsule of the atlantoaxial articula- 
tion has been removed (t\). 

—A portion of the occipital bone together with the upper three cervical vertebne seen from 
in front. The capsular ligaments have been removed on the right side i^). 



(■trochoid) joint with incomplete articular surfaces, since the odontoid process is frequently 
covered with cartilage upon its anterior surface only, its posterior surface articulating with the 
transverse ligament of the atlas by a separate joint. Both joints have separate capsules; ihe 
[Kjstfrior one is also regarded as a sviiovial bursa. 

The paired lateral articulations are peculiar in that both of the articulating surfaces are 
shghtly convex, so that during rest there is only a line of contact. The rotation effected by the 
combined joints is conseciucntly not in one plane, but assumes a spiral character. 
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The capsules of the atlanto-axial joints are roomy and relaxed. The articulation is pro- 
vided with a series of accessory ligaments which effect an extremely firm connection between 
the head and the first two vertebrae. 

The transverse ligament of the atlas (Figs. 186 and 187) is a very strong and firm fibro- 
cartilaginous band which is attached to the inner mai^ins of the lateral masses of the atlas; 
it passes across the spinal foramen of the atlas in a curved direction, the convexity being pos- 
terior, and invests the odotitoid process of the axis {dens epistrophei) behind. It divides the 
spinal foramen into two compartments, a small anterior one for the reception of the odontoid 



J 



JOINTS AND LIGAMENTS OF THE VERTEBRAL COLUMN. II5 

process and a larger posterior one for the spinal cord. The portion of the ligament which is 
in contact with the posterior surface of the odontoid process is covered with cartilage and there 
is (usually) an articulation in this situation. 

From the middle of the transverse ligament of the atlas are given off two vertical fasciculi, 
one of which passes upward toward the occipital bone and the atlanto-occipital membrane, 
while the other passes downward and is inserted into the posterior surface of the body of the 
axis (epistropheus). The combination of these fasciculi with the transverse ligament forms what 
is known as the cruciate ligametU (Fig. 187). 

The joint possesses three other ligaments which arise from the odontoid process of the axis, 
a small weak middle ligament and two strong lateral ligaments. The middle ligament is known 
as the apiccU odontoid ligament (Fig. 188) and runs from the tip of the odontoid process to the 
margin of the occipital bone. It is a quite thin and insignificant structure and has scarcely any 
mechanical function. It contains remains of the chorda dorsalis (see page no). 

The strong ligaments extending laterally from the odontoid process arc the alar ligaments 
(Fig. 188), and they pass obliquely upward toward the inner margins of the condyles of the 
occipital bone. They attach the odontoid process to the skull and act as check ligaments for 
the atlanto-axial joint. The cruciate ligament partly covers them when viewed from behind. 

The ligaments arising from the odontoid process and the transverse ligament of the 
atlas are separated from the vertebral canal by a firm broad ligamentous mass, the tectorial 
membrane (Fig. 185), which forms a smooth surface exhibiting in relief the underlying odontoid 
process and alar ligaments. In the skull it is continuous with the dura mater, and below it is 
continued into the deeper layers of the posterior longitudinal ligament. It is separated from 
the atlas by a plexus of veins. 

A further peculiarity of the articulation of the first two cervical vertebra? with the occiput 
is furnished by the atlanto-occipital {obturator) membranes^ which serve to close the broad spaces 
which exist between the atlas and the occiput. The anterior atlanto-occipital {obturator) mem- 
brane (Fig. 183) fulfils this function upon the anterior surface of the two vertebrae; it is stretched 
between the occipital bone and the anterior arch of the atlas and is adherent to the upper 
extremity of the anterior longitudinal ligament. 

The posterior atlanto-occipital {obturator) membrane (Fig. 182) is to be regarded as repre- 
senting the uppermost portion of the ligamenta flava, although it has not the elastic structure 
of the latter ligament, and is much thinner. It closes in the space between the occiput and the 
posterior arch of the atlas, leaving apertures for the passage of vessels and ner\^es, and is con- 
tinued in the interspace between the atlas and axis, taking the place of the first ligamentum 
flavnim. 

In the atlanto-occipital articulation there is practically no movement permitted about the short sagittal axis, but 
the chief movement occurs about the horizontal and transverse axis and consists of the nodding movements of the head. 

In the atlanto-axial articulation the actual rotation of the head occurs about a vertical axis passing through the 
odontoid process of the axis. The main joint acts as a pivot-joint, but the rotation is checked by the alar ligaments and 
amounts to about 40 degrees only in each direction; the lateral joints allow of a spiral motion. 
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Fig. 185. — The tectorial membrane seen from behind. The posterior portion of the occipital bone and 

the arches of the three upper cervical vertebrae have been removed, as well as the cap- 
sular ligaments of the right side (-j^). 

Fig. 186. — The atlanto-odontoid articulation. The odontoid process (dens epistrophei) and the anlcrioi 

arch of the atlas have been cut (-j^). 

Fig. 187. — The cruciate ligament after removal of the tectorial membrane. The articular capsules have 

also been removed on the right side (-^^). 

Fig. 188. — The alar ligaments after removal of the cruciate ligament. The articular capsules as in the 

preceding figure (■^^). 



THE articulations OF THE RIBS WTTH THE VERTEBRAL COLUMN AND WITH THE 

STERNUM. 

The posterior extremities of the ribs are connected with the thoracic vertebrae by arthrodial 
joints (Figs. 172, 176, and 178 to 180); their anterior extremities (Fig. 181) articulate with the 
sternum or with each other by means of either arthrodial joints or synchondroses. The anterior 
extremities of the two lowermost ribs are not attached to any portion of the skeleton. 

The ribs are connected to the vertebrae by a double articulation. The head of each rit 
articulates with the bodies of two adjacent vertebrae (the exceptions are given upon page 26) and 
the tubercles of the ribs, with the exception of the last two (see page 27), articulate with the 
transverse processes. 

The articulations of the heads of the ribs, with the exception of the uppermost and the twc 
lowermost, are characterized by the fact that the intervertebral fibrocartilage between the twc 
vertebrae forming the articular cavities is continued, as the inierariicular ligamenl (Fig. 178) 
as far as the crest upon the head of the rib, and divides the articulation into two compartments 
The weak articular capsules arc reinforced by the radiate {stellate) ligaments (Figs. 172 and 180) 
which arise from the head of the rib and radiate to the lateral surfaces of the bodies of th< 
vertebra) forming the articulation. 

The costo-transverse articulations have capacious capsules and are characterized by possess 
ing quite a number of reinforcing or check ligaments. The posterior surface of the capsule i: 
reinforced by a short tense ligament, the ligament oj the costal tubercle (posterior costo-transverst 
ligament) (Fig. 179), which is approximately quadrangular and composed of parallel fibers, anc 
extends outward and slightly upward from the tip of the transverse process to the posterior sur- 
face of the neck of the articulating rib. 

The ligament oj the neck [middle costo-transverse or interosseous ligament) (Fig. 178) almos 
completely fills the space between the neck of the rib and the transverse process of the thoraci( 
vertebra. It is horizontal and passes from the anterior surface of the transverse process of th( 
vertebra to the posterior surface of the neck of the rib. The costo-transverse (superior costo 
transverse) ligaments run between the posterior extremities of the ribs and the transverse proc 
esses, and eacli may be regarded as consisting of an anterior and a posterior costo-transverse liga- 
ment^ both of which pursue a similar course from the neck of the rib to the transverse procesf 
of the overlying vertebra. The anterior ligament (Figs. 179 and 180) is tolerably strong anc 
approximately rhomboid in shape; it passes from the lower margin of the transverse process 
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and frequently also from the lower border of the adjacent rib to the neck of the next lower rib. 
The posterior ligament (Fig. 179) is much weaker than the anterior one; it is triangular in shape 
and runs from the base of the transverse process (or also from the articular process) to the pos- 
terior surface of the neck of the next lower rib. The two ligaments form the boundaries of an 
opening, the costo-transverse jaramen^ which gives passage to the intercostal branch of the spinal 
nerve. 

The movements of the ribs upon the vcrtebrse are considerably limited by the surrounding check ligaments. The 
two joints, that of the head and that of the tubercle, act together as a combined articulation which partakes of the nature 
of a pivot joint, whose axis corresponds to the neck of the rib and is therefore almost transverse. The movement about 
this axis is such that the anterior extremities of the ribs are elevated, and the distance between their anterior extremities 
and the vertebral column is increased. 

The costal cartilages are connected with the sternum partly by synchondroses and partly 
by movable joints, the sterno-cosial articulations (Fig. 181). The first costal cartilage is always 
united to the sternum by a synchondrosis, but between the anterior extremities of the second 
to the seventh costal cartilages and the sternum, however, there are usually true joints. The 
second sternocostal articulation (and frequently the remaining ones) always contains an inter- 
articular ligament (Fig. 181) which passes from the synchondrosis between the manubrium and 
the body of the sternum, or from the outer margin of the body, to the anterior extremity of the 
costal cartilage and divides the joint into two compartments. This ligament is inconstant in 
the articulations of the third to the seventh costal cartilages with the sternal border, and when 
it is present it is frequently so situated that the articulation is unequally subdivided. 

The anterior surfaces of the articular capsules of the sternocostal articulations are rein- 
forced by the radiate ligaments (Fig. 192) which arise from the ends of the costal cartilages and 
spread out like fans upon the anterior surface of the sternum. The interlacing fibers of the 
radiate ligaments of the lower cartilages form a membrane, the sternal membrane, upon the 
anterior surface of the lower portion of the sternum, and are blended with the periosteum in 
this situation. 

Joints, which are known as the interchondral jointSy may also be present between the costal 
cartilages of the fifth to the tenth ribs (see page 33), and in the sternum itself there is a sterftal 
synchondrosis (see page 34) between the manubrium and body which frequently has an articular 
cavity, and sometimes also a synchondrosis between the body and the xii)hoid j:)rocess. 

The intercostal ligaments are really modified fascia which will be considered in the descrip- 
tion of the muscles (see page 169). 

The actual range of motion of the costal cartilages in the sternocostal articulations is quite limited, but it is con- 
siderably increased by the elasticity of the cartilages themselves. The costovertebral and the costosternal articulations 
act simultaneously and in the same manner. 



THE ARTICULATIONS AND LIGAHENTS OF THE HEAD. 

The only movable joint between the bones of the head is the tcmporo- maxillary articulation. 
The remaining bones are united by sutures, the terminology of which has already been discussed 
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Fig. 189. — The right temporo-mandibular articulation seen from the outer side (\). 

Fig. 190. — The right temporo-mandibular articulation seen from the inner side (\). 

Fig. 191. — The right temporo-mandibular articulation opened by a sagittal section. The zygomatic 

arch has been removed (}). 



in the section upon osteology. Considerable quantities of connective tissue are found only in 
the sphenopetrosal fissure, in the foramen lacerum, and in the petro-occipital fissure (spheno- 
petrosal and petro-occipital synchondroses). 

THE TEMPOROBIANDIBULAR ARTICULATION. 

The temporomandibular articulation (Figs. 189 to 191) is the joint between the condyloid 
process of the mandible and the mandibular fossa of the temporal bone. It is completely 
subdivided into an upper and a lower portion by an oblong, biconcave articular disc (Fig. 191), 
which is adherent to the capsular ligament by its circumference. The two joints which are thus 
formed, namely, that between the mandible and the disc and that between the disc and 
the mandibular fossa, act separately. 

The articular capsule of the joint (Fig. 191) is rather thin and relaxed. It embraces the 
mandibular fossa as far as its posterior non-cartilaginous surface, the articular eminence, and 
the head of the condyloid process, and is inserted into the neck of the mandible. Its external 
surface is reinforced by a ligament passing from the zygoma to the neck of the condyloid process, 
the temporomandibtdar {external lateral) ligament (Fig. 189), and its fibers pass from above 
downward and from before backward. 

In the temporomandibular articulation the socket is formed partly by the mandibular fossa and partly by the 
articular eminence, and over the latter an approximately congruent surface for the head of the condyle is formed by the 
articular disc. The two temporomandibular articulations art simultaneously. 

When the mouth is opened the head of the condyle with the interarticular disc glides forward upon the articular 
eminence, and when the mouth is closed it slips back into the mandibular fossa. The opening and closing of the mouth 
are const^quently attended by a sliding of the mandible (a gliding joint). 

In addition to this modified form of hinge movement, the articulation ]X)ssesses a second kind of motion, the lateral 
displacement of the mandible in reference to the skull. In this movement one condyloid head remains in the mandibular 
fossa while the other advances upon the articular eminence, a movement which is impossible when the mouth is opened 
to its greatest extent. Both the hinge and the lateral movements are combined in the act of mastication. 

INDEPENDENT LIGAMENTS IN THE HEAD. 

In the vicinity of the temporomaxillary articulation, but without any direct connection 
with the joint, are situated two ligaments, the sphcnomandibular ligament (Fig. 190) and the 
stylomandibular ligament (Figs. 191 and 192). The sphenofnandibular ligament arises 
from the under surface of the greater wing of the sphenoid bone near its spine and is 
inserted into the lingula of the mandible. The stylomandibular ligament takes origin 
from the styloid process, which is frequently embedded in the ligament for some distance, 
and passes to the inner surface of the angle of the jaw. Both ligaments are weak ajid 
resemble fascirc, and this is j^articularly true of the stylomandibular ligament, which radiates 
directly into the fascia of the internal pter}'goid muscle (buccophar\'ngeal fascia, see page 184). 



Temporomandibular ligamml 

Zygomatic arch 



Tempora 
,' Spki 
I bulai 




t'xrcmal pterygoid muscle 
Coronoid process 

Fig. m. 



THE JOINTS AND LIGAMENTS OF THE UPPER EXTREMITY. II9 

In addition to these structures, the head possesses another independent ligament, the piery- 
gosfnnous ligament, which passes from the spine of the sphenoid bone to the upper extremity 
of the outer plate of the pterygoid process. Sometimes this ligament becomes ossified, and it 
then forms the pterygospinous process (Civinini). 

THE LIGAHENTS OF THE HYOID BONE. 

The greater comua of the hyoid are connected with the body of the bone either by movable 
joints or by synchondroses, or they are united by synostoses. The lesser comua are frequently 
cartilaginous and are connected to the body by movable joints or by syndesmoses. 

Eiach lesser comu is connected to the styloid process of the temporal bone by the stylohyoid 

ligament. 

» 

A portion of the lesser comu, or a rod of cartilage not connected with the hyoid bone, sometimes extends into the 
stylohyoid ligament, and in a similar manner the styloid process or a separated bony spicule may extend far into the liga- 
ment. All three portions, the lesser comu, the stylohyoid ligament, and the styloid process, have a common origin in 
the second visceral arch. 
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THE STERNOCLAVICULAR ARTICULATION. 

The sternoclavicular articulation (Fig. 192) is the joint between the clavicular notch and 
the sternal articular surface of the clavicle. The two articulating surfaces are incongruent, 
but they are adapted to each other by the interposition of an articular disc, which divides the 
articulation into two completely separated cavities, the articulation in this respect resembling 
the temporomandibular joint. The edges of the disc, the inner one in particular, are somewhat 
thickened. 

The articular capsule is thin and relaxed, but, except on its inferior portion, it is reinforced 
upon aU sides by strong ligaments. The most striking of these is the sternoclavicular ligament, 
which is adherent to the anterior surface of the capsule. The interclavicular ligament is a single 
ligament which passes across the jugular notch at the upper margin of the sternum and con- 
nects the sternal ends of both clavicles, thus reinforcing the upper portions of the capsules of 
both sternoclavicular articulations. 

The costoclavicular (rhomboid) ligament is exceedingly strong, and although really an inde- 
pendent ligament it belongs from the functional standpoint to the sternoclavicular articulation. 
It extends between the cartilage of the first rib and the costal tuberosity of the clavicle, and 
almost completely fills the space between the sternal end of the clavicle and the first rib. Its 
fibers are rather short and become tense when the clavicle is but slightly abducted from the 
thorax. 

The sternoclavicular articulation is an arthrodial joint and its range of motion would be quite considerable were 
it not for the reinforcing ligaments, particularly the costoclavicular ligament^ which limits its motion to a marked degree. 
Slight motion of the clavicle is accompanied by a pronounced movement of the scapula, since the clavicle generally acts 
as a lever for the latter bone. 
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Fig. 192. — The two sternoclavicular joints, together with the costostemal articulations of the two upper 

ribs, seen from in front. The right sternoclavicular joint has been opened by a 
sagittal section (^). 

Fig. 193. — The left shoulder and acromioclavicular joints seen from above and from the inner surface (J). 

Fig. 194. — The left shoulder- joint seen from behind, the long head of the triceps being cut and 

the terminal portions of the supraspinatus, infraspinatus, and teres minor muscles cut 
and turned outward (J). 

Fig. 195. — ^The left shoulder- joint seen from behind and above. The acromion process has been 

removed, and the neighboring muscles treated as in the preceding figure (J). 

Fig. 196. — ^The socket of the left shoulder- joint after removal of the articular capsule and the tendon of 

the biceps muscle (}). 

Fig. 197. — A frontal longitudinal section of the shoulder-joint, parallel to the tendon of the long head of 

the biceps (\). 



THE ACROmOCLAVICULAR ARTICULATION* 

The acromioclavicular articulation (Figs. 193, 194, and 196) is the joint between the acromial 
articular surface of the clavicle and the acromial articular surface of the scapula, and it conse- 
quently forms the connection between the two components of the shoulder girdle. The articu- 
lation may contain an articular disc, but it is small and varies greatly in the degree of its develop- 
ment; it is frequently incomplete and often entirely absent. The upper portion of the articular 
capsule is the strongest, and is still further reinforced by the acromioclavicular ligament (Figs. 
194 and 196), which connects the bones forming the articulation. 

A strong ligamentous connection between the acromial end of the clavicle and the scapula 
is effected by the coracoclavictUar ligament (Figs. 193 and 196), which passes from the upper 
surface of the base of the coracoid process to the coracoid tuberosity of the clavicle. The liga- 
ment is composed of two parts, an anterior flat quadrangular portion, known as the trapezoid 
ligamenty and a posterior triangular one, broad above and narrow below, the conoid ligament. 
Between the two the subclavius muscle is inserted. 

The acromioclavicular articulation has but a slight range of motion. The coracoclavicular ligament acts as a 
check ligament, just as the costoclavicular ligament does in the sternoclavicular articulation. The relative position of 
the two bones, can scarcely be changed voluntarily, but passive movements, producing a change in the angle between 
the two bones, etc., occur. The small, indistinctly bounded, and usually flat articular surfaces allow of a displacement 
of the two bones, but the direction of the movement is not determined by the shape of the articular facets. 

THE LIGAMENTS OF THE SCAPULA. 

There are three ligaments attached to the scapula (Figs. 193, 195, and 196) which do not 
l)clong to any of the neighboring joints. These are the coracoacromial ligament^ the superior 
transverse ligament ^ and the inferior transverse ligament. 

The coracoacromial ligament (Figs. 193, 194, and 196) is a flat, tense, strong ligament which 
connects the anterior margin of the acromion with the posterior surface of the anterior extremity 
of the coracoid process. It is situated immc^liately above the shoulder-joint. 

The superior transverse ligafnent (Figs. 193 and 195) is a short, tense ligament which bridges 
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over the scapular notch and converts it into a foramen. It is occasionally replaced by bone 
(see page 84). The suprascapular nerve passes beneath this ligament, while the transverse 
artery of the scapula (suprascapular artery) passes over it. 

The injerior transverse ligament (Fig. 195) is much weaker than the superior one. It con- 
sists of delicate connective-tissue fasciculi which form a bridge beneath the base of the acromion 
where the supraspinous and infraspinous fossae communicate with each other, and covers certain 
small branches of the blood-vessels. The ligaments of the scapula belong to that class of liga- 
ments which take the place of bony structures. 



THE SHOULDER- JOINT. 

The shoulder- joint (Figs. 193 to 197) is the articulation between the glenoid cavity of the 
scapula and the head of the humerus. The glenoid cavity is relatively small and very slightly 
concave, but it is considerably, enlarged and deepened by a markedly fibrous articular lip, the 
glenoidal lip {glenoid ligament) (Fig. 196), which surrounds the margin of the bony socket. 
In spite of this, however, the socket of the shoulder-joint is still considerably smaller than the 
head of the humerus, and consequently does not interfere with the free movement of the latter 
bone. 

The articular capsule (Figs. 194 and 195) is roomy and relaxed, as must necessarily be 
the case in a freely movable enarthrosis. It arises from the margin of the glenoidal lip and 
is inserted into the anatomical neck of the humerus, and although it is in itself thin, it acquires 
considerable strength from its adherence to the tendons of the surrounding muscles (supra- 
spinatus, infraspinatus, teres minor, subscapularis) and to a reinforcing ligament, the coraco- 
humeral ligament (Figs. 195 and 197). This ligament arises from the outer border of the base 
of the coracoid process and passes, independently at first and then inseparably connected with 
the upper and posterior portion of the capsular ligament, to the insertion of the latter structure 
in the neighborhood of the two tuberosities. A somewhat weaker fasciculus strengthens the 
inner portion of the capsule. 

A peculiarity of the shoulder-joint is that it contains, throughout its entire length, the tendon 
of the long head of the biceps (see page 188). This tendon, which arises from the supraglenoid 
tubercle and is adherent to the upper portion of the glenoidal lip, passes through the articular 
cavit}' beneath the coracohumeral ligament and leaves it at the intertubercular groove, being 
accompanied for a certain distance outside of the joint by a tubular prolongation of the synovial 
membrane, the intertubercular mucous sheath (Figs. 193 and 197). This portion of the inter- 
tubercular groove is lined with cartilage. At the termination of the mucous sheath the synonal 
membrane is closely adherent to the tendon, and it also extends beneath the tendon of the sub- 
scapularis muscle in the shape of a bursa which communicates with the articular cavity (Fig. 
193). This subscapular bursa has a ver>' thin wall and is situated beneath the concave anterior 
surface of the coracoid process, between the coracohumeral ligament and the reinforcing fibers 
of the internal portion of the capsule. 

The fthoulder-joint is the most freely movable articulation in the entire human body, and permits of movemei 
The chief movements are: pendulum movements in the sagittal plane, which are more extensive mnl 
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Fig. 198. — The left elbow- joint seen from in front (§). 

Fig. 199. — The left elbow-joint seen from behind and from the radial side (f). 

Fig. 200. — ^The bones of the left forearm with the interosseous membrane; the annular ligament 

been divided (f). 



riorly than posteriorly; raising and lowering of the arm in a coronal plane (abduction and adduction, the former m 
not being possible beyond a horizontal plane); and rotation of the arm about its longitudinal axis. During the n 
ments of the arm the capsular ligament is thrown into folds upon one side and made tense upon the other and in ce 
extreme positions it may act as a check ligament 



THE ELBOV- JOINT. 

The elbow-joint is a typical compound joint, being formed by the association of the Ic 
end of the humerus with the upper ends of the radius and ulna, and so consisting 
three articulations. The trochlea of the humerus articulates with the semilunar (greater sigm< 
notch of the ulna (the humero-ulnar articulation) , the capitulum of the humerus with 
depressed surface on the head of the radius (the humero-radial articulation), and the radial (le 
sigmoid) notch of the ulna with the articular circumference of the radius (the proximal ra 
ulnar articulcUion). 

The three articulations arc surrounded by a common articular capsule (Figs. 198 and r 
which is roomy and relaxed, particularly in front and behind. It encloses the three fossa 
the lower end of the humerus (the olecranal, coronoid, and radial fossae), is attached to the i 
just below the tip of the olecranon, at the margin of the semilunar (greater sigmoid) notch, ; 
at the tip of the coronoid process, and the entire head and the greater portion of the necl? 
the radius arc situated within it. The only portions of it which arc firm and tense are the Iat( 
ligaments and the annular ligament which surrounds the upper end of the radius. 

There may be recogni/.ed a radial or external lateral ligament and an uJnar or intet 
lateral ligament. The radial lateral ligament (Figs. 198 and 199) arises from the external epic 
dyle and passes as two fasciculi to the annular ligament, with which a portion of its fibers 
continuous. The ulnar lateral ligament (Fig. 198) arises from the internal epicondyle of 
humerus and passes in a radiating manner to the ulnar margin of the semilunar notch. 

The annular ligament (Fig. 199) is a firm tense ligament which surrounds the head of 
radius like a sling and forms three-fourths of the circumference of the socket for the pivot j< 
of the proximal radio-ulnar articulation, the remaining fourth being formed by the radial (le 
sigmoid) notch of the ulna. The ligament arises from the anterior margin of the semilu 
(greater sigmoid) notch and is inserted into the ])osteric)r margin of the radial notch. Be 
it the capsule is thin, and at the neck of the radius forms a small protrusion which is kn( 
as the saccular recess. 

The brachialis anticus muscle passes over the anterior surface of the capsular ligamen 
the elbow-joint (Fig. 201) and some of its fibers are inserted directly into this structure. ' 
triceps muscle, particularly its middle head, holds a similar relation to the posterior surfac 
the capsule, from which the tendon of the muscle is separated by fatty tissue. 



124 ATLAS AND TEXT-BOOK OF HUMAN ANATOMY. 

Fig. 20I. — Sagittal section of frozen preparation of the left elbow- joint (f). 

Fig. 202. — A frozen section through the radiocarpal articulation parallel with the dorsal surface of the 

hand (I). 



upon the other side it is attached to the styloid process of the ulna. In rare instances it is 
perforated. 

The movement in the distal radio-ulnar joint is a rotation of the radius about the ulna which is simultaneously 
carried out in the proximal radio-ulnar articulation also. During the movement known as pronation^ the radius is applied 
obliquely to the ulna, so that the two bones cross; the opposite movement, the return to the parallel position of the two 
bones, is called supimUion. The axis of movement of both radio-ulnar articuladons passes throu^ the heads of both 
bones and is consequently placed obliquely to the axes of the bones. The angle of rotation of the lower end of the radius 
about the ulna amounts to about 180 degrees. 

THE JOINTS AND LIGAMENTS OF THE HAND. 

The joints of the hand may be divided into those of the carpus and those of the fingers. 
Those of the carpus are: (i) The radiocarpal or wrist-joint; (2) the intercarpal joint; (3) the 
joint of the pisiform bone; (4) the common carpo-metacarpal joint; (5) the carpo-metacarpd 
joint of the thumb. 

The joints of the fingers include the metacarpo- phalangeal articulations and digital or inter 
phalangeal articulations. 

THE JOINTS OF THE CARPUS. 

The radiocarpal articulation, the articulation of the pisiform bone, and the carpo-meta 
carpal articulation of the thumb are usually independent joints, while the common carpo-meta 
carpal articulation is, as a rule, connected with the intercarpal joint. 

The radiocarpal articulation is the joint between the caq^al articulating surface of th 
radius and the triangular articular disc interposed between the ulna and the triquetral (cunei 
form) bone upon one side, and the proximal articular facets of the first row of carpal bones— 
navicular (scaphoid), lunatum (semilunar), and triquetrum (cuneiform) — upon the other, thi 
navicular and lunate bones articulating with the radius and the triquetrum (cuneiform) bom 
with the triangular articular disc in such a manner that the radius and the disc together forn 
a socket, while the corresponding articular facets of the three carpal bones form a condyle. 

The articulation is completely separated from the intercarpal joint, but in rare instance; 
it communicates with the articulation of the pisiform bone. It is separated from the intercar 
pal articulation by the short ligaments connecting the navicular, the lunate, and the triquetra 
(cuneiform) bones. 

The articular capsule of the joint is thin, capacious, and relaxed, and embraces the car 
tilaginous extremities of the bones entering into the articulation. 

From the shape of its articulating surfaces the radiocarpal articulation is an ellipsoida 
joint. The curv^ature of the surfaces is greater in the sagittal than in the coronal diameter. 

The intercarpal articulation is the joint between the two rows of carpal bones and is formec 
by the distal articular facets of the navicular, lunate, and triquetral (cuneiform) bones upoi 
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THE JOINTS AND LIGAMEKT.S OF THE HAND. 

one side, and by the prosimal facets of the greater and lesser multangular (trapezium and" 
ipezoid), capitate (os magnum), and hamate (unciform) bones upon the other. The first 
iw of the carpal bones practically forms a socket for the head of the capitatum (os magnum) 
and ihe proximal portion of the hamatum (unciform), and toward the radial, and to a certain 
extent also the ulnar, side of the joint, the proximal row exhibits a convex and the distal row 
a concave surface, since the navicular bone presents a convexity toward the greater and lesseF 
multangular (trapezium and trapezoid) bones. As a result, the line of the joint is not a simple 
cur\-e, but has an irregular t/3 shape {Fig. 202)- 

Thc articular cavitj- of the joint is ver>- comphcatcd, since it extends from the actual articular 
line both proximally and distally belwccn the individual carpal bones of both rows. It is sep- 
arated from the radiocarpal joint by the previously mentioned ligaments, and similar ligaments 
connect the bones of the second row an<l separate the intercarpal from the carpo- metacarpal 
articulation. The latter separation is incomplete, however, and these two articulations usually 
communicate between the capitatum (os magnum) and the lesser multangular (trapezoid) bone,' 
sjnct interosseous ligaments are usually wanting in this situation. The thin articular capsule 
exhibits no special pecuharities and resembles thai of the radiocarpal articulation. 

The arliculalion oj ike pisijortn bone is a small unimportant joint between the contiguous 
surfaces of the pisiform and triquetral (cuneiform) bones, and is usually an independent articu- 
lation. As the pisiform bone is simply the sesamoid bone of the flexor carpi ulnaris, this joint 
is analogous to those situated between the sesamoid bones of the great toe and the head of i. 
first metatarsal bone. The ligaments arising from the pisiform bone arc similarly to be regarded 
as continuations of the tendon of the flexor carpi ulnaris; they are the pho-hamate ligament 
(Pig. 204), passing to the hamulus of the hamate (unciform) bone, and the piso-melacarpai 
ligament (Fig. 204), which passes to the base of the fifth metacarpal bone and sends prolonga-' 
lions to Ihe neighboring metacarpal bones. 

The carpo-melacarpal joint (Fig. 202) is the joint between the bases of the second to the ^ 
fifth metacarpal bones and the distal articular facets of the lesser multangular (trapezoid), of 
a small portion of the greater multangular (trapezium) (sec page qi), capitate (os magnum), 
and hamate (unciform) bones. The articular cavity, which is usually single, commiuiicates,,j'" 
as a rule, with the intercarpal joint in the manner previously described. It is sometimes com>f 
posed of two separate articulations, each of which connects two metacarpal bones. 

The bones forming the carpometacarpal articulation are capable of only slight movcmeDts 1 

Ihe articular capsule is correspondingly tense and firm. In addition to the previously men- ■■ 
tioned surfaces, it also embraces ihe lateral articular facets between the bases of the individiu 
BKtacarpal bones (see page 91), and the arliculalion consequently includes the concealed intw-lj 
metacarpal articulations. The articulation is an arthrodium. 

The carpo metacarpal joint 0} the thumb is the joint between the saddle-shaped articularl 
facet at the distal extremity of the greater multangular bone (trape2ium) and the base of the ( 
metacarpal of the thumb. It is always an independent articulation, communicating with none 
of the other carpo- metacarpal joints nor with any of the carpal joints. From the shape of the 
articulating surfaces the articulation is a saddle joint, and ahhough the surfaces arc not com- 
ooDgrucnt, it is the most pronounced saddle joint in the human body. 
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Fig. 203. — Articulations and ligaments of the hand seen from the dorsal surface (}). 

Fig. 204. — Articulations and ligaments of the hand seen from the volar surface, the transverse carpal 

ligament having been removed (}). 

Fig. 205. — Articulations of the middle finger seen from the side (}). 



In the movements of the hand the radiocarpal and intercarpal articulations act together as hinge joints. The foui 
chief movements of the hand are flexion, extension, radial flexion (or, better, radial abduction), and ulnar flexion (or 
better, ulnar abduction). By a combination of these movements it is possible to effect an almost complete circumduc 
tion of the hand. 

The chief movements of the joints are flexion and extension. The axes of rotation of the two hinge joints arc no 
placed at right angles to the axis of the forearm, but obliquely and intersecting each other.* During flexion of the radio 
carpal articulation, the hand deviates to the radial side; during the similar movement in the intercarpal articulatioi 
the hand deviates to the ulnar side and vice versd. If one joint is flexed and the other extended, the movements in th< 
axis of the extremity neutralize each other, while the lateral movements (radial or ulnar abduction, as the case may be 
are more pronounced. If both joints are flexed or extended together, the lateral movements neutralize each other anc 
the movements in the axis of the extremity (flexion or extension) are more pronounced. 

The carpo-metacarpal articulations are arthrodia and are but slightly movable; this b particularly true of th< 
carpo-metacarpal joints of the second and third fingers. They move slightly when the concavity of the hand is increascc 
or diminished, that is to say, during hollowing or flattening of the palm, and during opposition of the little finger. 

The range of motion of the carpo-metacarpal joint of the thumb is much more extensive. Like all saddle jointj 
it is biaxial, but o^^•ing to the incongruity of the articulating surfaces, the curvatures of one of the surfaces being alway; 
more pronounced than those of the other, the movements about the two axes may be so combined that actual circum 
duction is possible. The chief movements of this joint are abduction (away from the index-finger); adduction (towarc 
the index-finger), and opposition (bringing the thumb opposite to the little finger). During the latter motion the con 
cavity of the palm is markedly increased. 

THE CARPAL LIGAMENTS- 

The carpal ligaments (Figs. 203 and 204) are composed of the ligaments between the bone« 
of the forearm and the carpal bones and of those which connect the carpal bones with each 
other and with the bases of the metacarpal bones. 

Of the first group, the ligaments which connect the ulna with the carpus are weak, while 
the radius is connected to the carj^us by strong ligaments. It will be remembered that the carpal 
bones articulate with the radius only. 

The only ligament arising from the ulna is the ulnar lateral ligament (Figs. 203 and 204), 
which passes from the styloid process of the ulna to the triquetral (cuneiform) bone. The 
corresponding ligament upon the radial side is the radial lateral ligament (Figs. 202 and 204) 
which passes from the styloid process of the radius to the navicular bone. The radius is con- 
nected to the carpus also by two strong ligaments which reinforce the dorsal and palmar sur- 
faces of the capsule. 

The dorsal radiocarpal ligament (Fig. 203) passes obliquely from the lower end of the radius 
to the dorsal surface of the first row of carpal bones and is attached particularly to the triquetral 
(cuneiform) bone. The corresponding anterior ligament, the volar radiocarpal ligament (Fig. 
204), is longer than the dorsal one; it arises from the margin of the articular surface of the carpus 
and is inserted not only into the bones of the first row, but also into the capitatum (os magnum). 

* This description of the movements of the hand has been materially modified by the more recent studies of these 
articulations. It must not l)c sup{)ose(l that the two rows of carpal bones cannot move upon each other; during radial 
abduction the navicular bone is markedly moved toward the adjacent bones. 
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The transverse carpal (anterior annular) ligament (Fig. 282) is a particularly strong ligament 
which serves more for the retention of the long flexor tendons in place (see page 205) than as 
an accessor)' ligament of the carpus. It connects the two carpal eminences, but is also attached 
to the radius, and converts the caq)al groove into a canal. 

Upon the floor of the carpal canal are found the ligaments which connect the individual 
carpal bones (Fig. 204); they radiate toward the head of the capitatum (os magnum), forming 
the radiate carpal ligament. 

The remaining carpal ligaments which unite the carpal bones or connect them with the 
bases of the metacarpal bones are designated according to their position as the velar and dorsal 
itUercarpal ligaments^ the volar and dorsal carpo-metcu:arpal ligaments,* and the volar (three in 
number) and dorsal (four in number) basal ligaments (Figs. 203 and 204). The interosseous 
basal ligaments are situated in the interspaces between the bases of the metacarpal bones. 

THE FINGER- JOINTS. 

The metacarpo- plialangeal articulations (Figs. 203 to 205) are the joints between the heads 
of the metacarpal bones and the bases of the proximal phalanges. Although the articulating 
surfaces are irregularly spherical, the movements of the joints arc restricted by ligaments. The 
articular surfaces of the heads of the metacarpal bones become somewhat cylindrical upon the 
palmar aspect of the bones, so that the surfaces in contact during extension are spherical, while 
during flexion they are cylindrical. The joints are consequently a mixture of the ginglymoid 
and arthrodial types (ginglymo-arthrodia). The metacarpo-phalangeal joint of the thumb is 
an exception; it resembles the interphalangeal articulations and is a true ginglymoid joint. 

The articular capsules (Figs. 203 and 205) are thin and somewhat relaxed, but they are 
reinforced in several situations. Strong lateral ligaments arc excentrically inserted into the 
heads of the metacarpal bones, so that they become tense during flexion of the phalanges; they 
arise from small depressions upon the sides of the heads of the metacarpal bones (see page 92). 
The anterior surfaces of the capsules are reinforced by the accessory volar ligaments (Fig. 204), 
which are connected with the sheaths of the flexor tendons (see page 205), and by the transverse 
capitular ligaments (Fig. 204), which are flat strong ligaments connecting the heads of the second 
to the fifth metacarpal bones. The dorsal surfaces of the capsules are protected by the dorsal 
aponeuroses of the fingers (see page 205), which are intimately connected with them. 

The metacarpo-phalangeal joint 0} the thumb always contains two sesamoid bones (a radial 
and an ulnar) (Fig. 204), which are embedded in the articular capsule; the surfaces directed 
toward the articulation are covered by cartilage. Sesamoid bones occasionally occur in the 
metacarpo-phalangeal joints of the other fingers (see also page 92). 

The movements of the metacarp>o-phaIangeaI joints of the four fingers consist of hinge movements by which the 
phalanges are flexed and extended. During flexion, the lateral ligaments are tense, and prevent any lateral motion. 
During extension, however, these ligaments become relaxed and the spherical articular surfaces are in contact, so that 

* In connection with the individual ligaments of the pisiform b<:)ne there is a volar carjw-metacarpal ligament 
which passes from the hamulus of the hamate (unciform) bone to the base of the fifth metacarpal bone; it is the fiamato- 
mutacarpal ligameni. 
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Fig. 206. — The female pelvis with its ligaments, seen from behind (f ) 
Fig. 207. — The female pelvis with its ligaments, seen from below (|) 
Fig. 208. — The male pelvis with its ligaments, seen from in front (|) 
Fig. 209. — The female pelvis with its ligaments, seen from in front (f) 
Fig. 210. — The male pelvis with its ligaments, seen from above (f) 
Fig. 211. — The female pelvis with its ligaments, seen from above (f) 



while extensive rotation is impossible, the phalanges and consequently the fingers can be abducted and adducted. The 
metacarpo-phalangcal articulation of the thumb is a pure hinge joint. 

The digital or inter phalangeal articulations (Fig. 205) are the joints between the individual 
phalanges of the fingers, the bases forming the articular sockets and the trochlear surfaces con- 
stituting the articular heads. The articulations are pure hinge joints. Lateral ligaments (Fig. 
205) at the sides of the capsules prevent any lateral motion, and the articular capsules are roomy. 
Volar flexion is the only movement of which these joints are capable. 



THE JOINTS AND LIGAHENTS OF THE PELVIC GIRDLE. 

THE PELVIC LIGAHENTS, SYNARTHROSES AND DIARTHROSES. 

The pelvic girdle and its ligaments form the pelvis (Figs. 206 to 211 and 215), which, unlike 
the shoulder girdle, is complete both anteriorly and posteriorly, the pubic bones being connected 
anteriorly by a symphysis and the pelvic girdle completed posteriorly by the sacrum, which 
articulates with the two iliac bones either by joints or half joints. 

The symphysis pubis (Figs. 208 and 209) is a mixed synarthrosis connecting the symphysial 
surfaces of the two pubic bones. These surfaces are covered with cartilage and the space 
between them is filled by a mass, consisting largely of dense connective tissue and partly of fibro- 
cartilage, which is termed the inter pubic fibrocartilagc. This intcq)ubic tissue is broader in front 
than behind and its i)osteri()r portion frequently contains a space resembling an articular cavity, 
so that the symphysis is converted into a half joint (amphiarthrosis). 

The symphysis is reinforced by fibers which pass across its upp.er margin from the pubic 
spine of one side to that of the other; these fibers are intimately connected with the intcrpubic 
fibrocartilage and form the superior pubic ligament (Fig. 210). The lower margin of the sym- 
physis is reinforced by a more independent structure, the arcuate (inferior ptibic) ligament (Figs. 
206 and 208), which is ap])r()ximately triangular and rounds off the pubic angle. 

The posterior connection of the pelvic girdle is a })aired articulation which is termed the 
sacroiliac articulation. It occurs between the auricular surface of the sacrum and the similarly 
named surface of the ilium, and is an almost immovable joint, a true amphiarthrosis. The 
rough irregular surfaces of the two bones are scarcely adapted for reciprocal movements, and 
the strong ligaments surrounding the articulation further insure its immobility. 

In addition to being connected by the auricular surfaces, the innominate bone and the 
sacrum are also held together by a strong ligament passing between the tuberosities of the two 
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bones, the interosseous sacroiliac ligament (Fig. 215). Since this ligament completely fills the 
space between the tuberosities of the ilium and the sacrum, it may be said that these two 
bones are connected anteriorly by an amphiarthrosis and posteriorly by a syndesmosis, but from 
the physiological standpoint, the syndesmosis is the most important part of the articulation, 
since it firmly unites the pelvic bone to the sacrum which bears the weight of the entire trunk. 

The sacrum and ilium arc also connected by the following ligaments: the anterior sacro- 
iliac ligaments (Figs. 208, 210, and 215), which pass as flat bands, composed of transverse, 
oblique, and frequently interlacing fibers, from the anterior surface of the sacrum in front of 
the iliosacral joint to the anterior surface of the ilium, and particularly to the linea terminalis; 
the posterior sacroiliac ligaments (Figs. 206 and 215), of which there are to be distinguished a 
bng and a short ligament. The short posterior sa^roili^u ligament consists of a number of 
fibers which pass obliquely from the lateral ridges of the sacrum to the iliac crest in the region 
of the posterior inferior spine. The long posterior sacroiliac ligament is composed of superficial 
longitudinal fasciculi which run from the posterior superior spine of the ilium to the lateral 
portion of the dorsal surface of the sacrum and intermingle in this situation with the origin of 
the sacrotuberous (great sacrosciaiic) ligament. It covers in the corresponding short ligament 
posteriorly. 

The iliac bone is also connected to the fifth lumbar vertebra by the iliolumbar ligament 
(Figs. 206 and 208). This is a strong Ugament which passes from the transverse process of 
the fifth lumbar vertebra to the iliac crest, and is frequently connected with the uppermost fibers 
of the anterior sacroiliac ligament. Through it the last lumbar vertebra and also the last inter- 
vertebral fibrocartilage are included in the pelvis, and are connected not only with the ilium 
but also with the sacrum. 

THE INDEPENDENT LIGAMENTS OF THE PELVIS. 

In addition to the ligaments which directly connect the individual parts of the pelvic girdle, 
there is another series of ligaments which belong to that class of ligaments which take the place of 
bones (see page 108). These arc: (i) The obturator membrane; (2) the sacrotuberous {great 
sacrosciaiic) ligament; and (3) the sacrospinous (lesser sacrosciaiic) ligament. 

The obturator membrane (Figs. 208 and 216) is a rather thin membrane which closes in the 
obturator foramen with the exception of the upper portion, in which is situated the prolongation 
of the obturator groove, the opening, the obturator catial (Fig. 216), which this forms giving 
passage to the obturator vessels. 

The scu:rottiberous {great sacrosciaiic) ligament (Figs. 206, 207, 210, and 211) has a broad 
origin from the lateral portion of the entire posterior surface of the sacrum, from the posterior 
portion of the iliac crest in the region of the posterior superior and inferior spines (where it is 
connected with the posterior sacroiliac ligaments), and from the posterior surface of the coccyx. 
It becomes narrower as it passes downward, but again broadens out near its insertion 
into the tuberosity of the ischium. It covers the sacrospinous ligament posteriorly, and the 
two ligaments are adherent at their intersection. The jalcijorm process (Figs. 206 and 207) is a 
narrow oblique continuation of the sacrotuberous ligament, which passes along the lower margin 
of the ischium and pubis and gradually disappears anteriorly. 
9 
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The sacrospinous (lesser scLcrosciatic) ligament (Figs. 206, 207, 210, and 211) is more deeply 
situated than the sacrotuberous ligament, and arises from the lateral margins of the lower portion 
of the sacrum and of the upper portion of the coccyx. It rapidly becomes narrower and passes 
almost horizontally forward and outward, crossing the sacrotuberous ligament shortly before 
reaching its insertion at the tip of the spine of the ischium. Its pelvic surface covers and is 
adherent to the coccygeus muscle (see Splanchnology'). 

The sacrospinous ligament converts the greater sciatic notch into an elliptical foramen whidi 
is termed the great sciatic (sacrosciatic) foramen, and the two ligaments, the sacrospinous and 
the sacrotuberous, convert the lesser sciatic notch into a foramen, the lesser sciatic (sacrosciatic) 
foramen. This latter foramen is triangular with rounded angles and is separated from the great 
sciatic foramen by the sacrospinous ligament. The sacrotuberous ligament forms a portion of the 
outlet of the pehds. 

THE PELVIS AS A WHOLE. 

The following bones enter into the formation of the pelvis: the two innominate bones, the 
sacrum, the coccyx, and the fifth lumbar vertebra; and its boundaries are also partly formed by 
the interpubic fibrocartilage, the* obturator membrane, and the sacrotuberous and sacrospinous 
ligaments. The iliolumbar ligament forms a }X)rtion of the pelvic wall. 

In the pelvis may be recognized the false or greater pelvis, and the true or lesser pelvis. The 
former forms the floor of the abdominal cavity, and is wide open above and in front and is bounded 
only partly by bone. Its ca\ity is considerably larger than that of the true pelvis, from which 
it is separated by the terminal (iliopectineal) line (Fig. 210). It is bounded by the alae of the 
ilium, by the fifth lumbar vertebra together with the promontory, and by the two iliolumbar liga- 
ments. 

The true or lesser pelvis is a short canal, the greater portion of whose boundaries are bony. 
The anterior wall is short while the ])ostcnor one is considerably longer, and it is open above and 
below. The u])pcT opening is termed the superior aperture of the pelvis or the pelvic inlet (Figs. 
210 and 211), whose boundary- is formed by the terminal line, by the promontory-, and by the uppei 
margin of the interpubic fibrocartilage. The terminal line is composed of a sacral, an iliac (the 
arcuate line), and a pubic (crest of the pubis) portion. 

The actual cavity of the pelvis is bounded posteriorly by the concave pelvic surface of the 
sacrum and by the anterior surface of the coccyx; lalerally by the pelvic surfaces of the bodies oJ 
the ilium, pubis, and ischium (the lloor of the acetabulum), by the sacrotuberous and sacro- 
spinous ligaments, by the rami of the pubis and ischium, and by the obturator membranes; and 
anteriorly by the symphysis pubis with its ligaments and by the anterior extremities of the two 
pubic bones. 

The anterior wall of the pelvic cavity is by far the shortest, while the posterior wall is the 
longest. The posterior portions of the lateral walls exhibit two openings, the upper elliptical 
greater sciatic foramen and the lower triangular lesser sciatic foramen; the anterior portions 
contain the openings in the obturator membranes which form the obturator canals (seepage 129). 
The upper more capacious portion of the pelvic cavity is designated as the plane of pelvic 
expansion^ while the inferior contracted portion is known as the plane of pelvic contractiofi. 
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The injerior aperture of the pelvis or pelvic outlet (Fig. 207) is bounded b\' the lower margin 
1 the symphysis (arcuate ligament), by the tuberosities of the Ischium, by the inferior rami of the 
ichium and pubis, by the sacrotuberous ligaments, and by the tip and the lateral margins of thC' 
Bcrum. These boundaries, unlike those of the pelvic inlet, do not He in the same plane. Tl 
xrcyx forms the lowermost point of the peh-ic outlet, and next come the tuberosities of the iscl 
■rhich project downward, while ihe boundarj' curves markedly upward in the region of the saci 
Ubcrous ligaments and particularly at the lower margin of the symphysis. 

The angle which the two inferior rami of the pubis form with the symphysis is known 
ibic angle (Fig. 209). It is rounded off by the arcuate ligament to form the pubic arch. 
The pelvis is not horizontal but incUned, the degree of its inclination varjing in diffei 
hdividuals, but usually averaging about 60 degrees. The plane of the pelvic inlet conscquenl 
passes obliquely from above downward and from behind. 

The pelvis exhibits, as docs no other portion of the skeleton, typical sexual characteristii 
This is particularly noticeable in the true pel\'is. In the female the false pelvis is lower, broader; 
and flatter, and the ala; of the ilium usually show a less marked curvature. The true pelvis 
exhibits similar characteristics, and its cavity in particular is more capacious. In the male the 
pelvic inlet is heart-shaped (from the marked projection of the promontorv-), while in the female 
1 is elliptical, and the pelvic outlet in the male is also much narrower than in the female on account 
of the convei^ence of the tuberosities of the ischia. The pubic angle in the male pelvis forms an 
•cute angle of about 75 degrees, while in the female it forms a right or obtuse angle (90 to 100 
degrees). 

For a more detailed account of the pelvic diameters and of the pelvis in its relations to 
obstetrics the reader is referred to the textbooks and atlases of topographic anatomy. 

The inguinal or PouparCs ligament (Figs. 207 and 209) is not one of the actual ligaments of 
the pelvis, but is a portion of the aponeurosis of the external obhque muscle of the abdomen. It 
■jises from the anterior superior spine of the ilium and is inserted into the spine of the pubis. 
An almost horizontal continuation of the ligament passes from its insertion to the upper margin 
of the horizontal ramus of the pubis, forming the /(Jf«n<jr(Gimbernat's) ligament (Fig. 211). 



THE HIP-JOINT. 

The hip-joint or coxai joint is the articulation between the acetabulum of the innominate 
bone and the head of the femur. The acetabular cavity is considerably' deepened by a strong 
circular fibrocartilaginous hgamcnt, the glenoidal lip (cotyloid ligament) (Fig. 2i6j, 
that the socket embraces more than half of the spherical head of the femur, and 
joint consequently belongs to that group of the spheroidal articulations which is knoi 
5 an enarthrosis. 

The glenoidal lip (Fig. 214) of the hip-joint is triangular in cross-section and stretches aci 
Ac notch of the acetabulum, converting it into a cleft-Uke foramen. This portion of the 
Hoidal lip is known as the transverse ligament (Fig. 214). 

The acetabular fos.'a (Fig. 214") does not come into direct contact with the cartilagim 
Urface of the head of the femur and is not covered with cartilage, but by a cushion of fat and 
^Dovial villi. From this falt>' cushion, and particularly from the acetabular notch, there arises 



4 



132 ATLAS AND TEXT-BOOK OF HUMAN ANATOMY. 

Fig. 212. — The right hip- joint seen from in front (§). 

Fig. 213. — The right hip-joint seen from behind (§). 

Fig. 214. — Socket of the right hip-joint after cutting through the articular capsule and the round ligament. 

The head of the femur has been removed (}). 

Fig. 215. — Section through the pelvis and the two hip- joints taken in a plane almost at right angles to 

the axis of the pelvis (§). 

Fig. 2x6. — The right hip- joint ojxjned through the anterior wall of the articular capsule so as to show the 

round ligament. The head of the femur has been drawn out of the socket and rotated 
outward and backward (}). 



a broad characteristic ligament of the hip-joint, the round ligament (ligamentum teres) (Figs. 214 
and 216), which becomes slightly narrower and is inserted into the depression on the head of the 
femur. This ligament is flat, and only its external jwrtion is formed of firm connective-tissue 
fasciculi; in its interior nutrient vessels pass to the head of the femur. It lies in folds upon the 
cushion of fat in the acetabular fossa, and on account of its length and soft structure plays little 
part in checking the movements of the joint. 

The strong articular capsule of the hip-joint (Figs. 212, 213, and 215) is markedly reinforcec 
by accessor}' ligaments. It arises from the outer circumference of the glenoidal lip and embrace 
not only the head of the femur but also the greater portion of its neck. Anteriorly it is insert© 
into the intertrochanteric line; jwsteriorly it does not extend so far, and surrounds only somewha 
more than the half 0/ this portion of the neck of the femur. 

The reinforcing ligaments are firmly adherent to the capsule of the hip-joint and are com 
posed of longitudinal and of circular fibers. The latter are knowTi as the orbicular ligametU (zon 
orbicularis) (Fig. 215) and embrace the narrowest portion of the femoral neck; they pursue 
circular course within the innermost fibrous layers of the capsular ligament and are rather int 
matcly connected with the longitudinal ligaments. The longitudinal fasciculi receive differer 
names according lo their places of origin, and since each of the three parts of the innominat 
bone gives origin to one of the fasciculi, they are consecjuently known as the iliojenwralj puht 
capsular, and ischiocapsular lii^anicnis. 

The Uiojcmoral lii^aninU (Figs. 212 and 21^)) is the strongest of the three ligaments an* 
is one of the thickest ligaments in the Ixxly. It arises in the region of the anterior inferior spine c 
the ilium, passes obliquely across the anterior surface of the articular capsule, broadening as i 
goes, and is inserted into the entire length of the intertrochanteric line. The pubocapsular liga 
mcnt (Figs. 212 and 216) arises from the hori/onial ramus of the pubis and passes across the inne 
and posterior ])ortion of the articular capsule toward the lesser trochanter. The ischiocapsular liga 
mcnt (Figs. 215 and 218) arises from the bcxly of the ischium and runs in the posterior portion o 
the capsular ligament; the maj(^rity of its fibers pass into the zona orbicularis, but some of then 
converge upward to the great tnxhanler. 

The thinnest places in the capsule of the hi])-joint are situatcn.] in its lower portion betweer 
the pubocapsular ami the ischiocapsular ligaments, ami alune the zona orbicularis between th( 
ischiocapsular and iliofemoral ligaments. Tlicre is also a thin place in the antero-intemal wal 
of the capsule between the iliofemoral and pubocapsular ligaments, and a communication occasion 




Fig. 214. 

Transverse ligament of acelabulum 





ally exists at ihis point l>ctwecn the synovial cavity of the hip and the iliopecHneal bursa which is 
siluatcd .beneath the iliopsoas muscle (see page 211). 

The hip-jwnl is a ball-and-socket joint, and allhough ihc socket embratta more than one-half of the spherical 
head o{ the (emur and limila the range at raolion lo a slight extent, movcmenls in all directions arc possible. Since Ihc 
head of the femur forms a marked angle with ihe axis of the bone, the axis of mnveraent of the joint does nol pass through, 
but forms an acute angle with, thai of the (emur. The chief movements ot the hip-joint are abduction and adduction 
(separation and appronimaljon of the lower eiitremitics), flexion (anteriorly) and extension (dorsal flexion is impossible 
on account of the tension of the iliofemoral ligament), rotation, and circumduction. When the joint is halt flexed (the 
"middle" position) all of the ligaments arc relaxed. In the uptight position the iliofemoral ligaments are tense and 
steady the pelvis upon the femora. 

The round ligament has no mechanical function whatever, but nets simply as a ligament of conduction (sec page 
108). It is occasionally wonting in man and regularly absent in many animals, and is to be regarded as an origlnall)' 
extra -articular stniclurc, probably a portion of the peclincus muscle, which has been displaced into the joint. The 
head of the femur is held in its socket not only hy the strong capsular ligaments but also by atmospheric pressure. 



THE KNEE-JOINT. 

The knee-joini (Figs. 317 to 222) is the articulation between the condyles (and Ihe articular 
surface for the patella) of the femur and the condyles of the tibia, and the posterior surface of the 
patella is also passively invol\-ed in the fonnation of the articulation. Disregarding the patella, it 
will be noticed that, in contrast to ihe elbow, only two bones are included in the articulation, as the 
fibula is completely excluded from it. 

From the form of its articular surfaces as well as on account of the manifold character of its 
structures, the knee-joint is one of ihe most complicated articulations of the human body. The 
articulating surfaces are incongrucnl, since the concavities of the condyles of the tibia are less 
than the convexilics of the condyles of the femur- The femoral condyles are separated by the 
deep intercondylar fossa, and their posterior portions are spherical while their anterior surfaces 
are cylindrical and unite in front of the intercondyloid fossa lo form the articular surface for 
the patella (Fig, 220). Ordinarily the condyles of the femur present their c}-lindrical surfaces 
lo the tibia and the articulation is consequently a hinge-joint, the intercondyloid eminence of the 
tibia being received into the intercondyloid notch of the femur and preventing lateral displace- 
ment of the articulating surfaces. The most posterior portions of the femoral condyles, however, 
are spherical, and when they rest upon the condyles of the tibia, during flexion of the knee-joint, 
ihey form a double arthrodial joint. From the shape of its articulating surfaces the knee-joint 
is consequently a ginglymo-anhrodial articulation. 

Upon the condyle of the tibia arc situated two menisci, which from their position are termdd 
the internal and the external meniscus (Fig. 321), They are but loosely connected with the con- 
dyles of the libia and are attached only lo the capsular ligament and to the intercondyloid 
eminence, so that they may be moved upon the surfaces of the tibial condyles. Their external 
margins are thick, iheir internal margins ihin, and their cross- sections are decidedly wedge- 
shaped. 

The internal meniscus (the internal semilunar cartilage) is narrower than the external one 

and does not form a complete semicircle, but is a segment of a circle whose radius is larger than 

that of the external meniscus. The external meniscus (the external semilunar cartilage) is almost 

^'Completely circular and is open only at its point of attachment to the intercondyloid eminence. 
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Fig. 217. — The right knee-joint in extension seen from in front (|). 

Fig. 218. — The right knee-joint in extension seen from behind (|). 

Fig. 219. — The right knee-joint in extension o{>eneii hv two lateral incisions. The quadriceps muscle, 

together with the patella, has been reflected downward (|). 

Fig. 220. — The right knee-joint in flexion after removal of the articular capsule and the latenil 

ligaments (§). 



It is broader than the internal meniscus, and, as its radius is smaller, it covers the condyle of the 
tibia except in the situation of its relatively small median hiatus. It arises in the anterior intercon- 
d vloid fossa of the tibia and runs to the external intercondvloid tubercle, while the internal meniscus 
passes from the anterior margin of the articular surface of the internal condyle to the posterior 
intercondvloid fossa. The anterior portions of both menisci are connected by fasciculi which x-an' 
greatly in their development and are known as the transverse ligament^ and their thick external 
margins are adherent to the articular capsule, the external meniscus being less intimately adherent, 
and hence more movable than the internal one. 

In addition to the menisci, the articular cavity also contains two important accessory liga- 
ments, the crucial ligaments (Figs. 220 and 221), of which there are two, an anterior 2^6.2, posterior. 
Their anterior surfaces are j)roviclcd with a synovial covering which passes as a septum through 
the i)osterior portion of the articulation, and they are strong ligaments firmly connecting the tibia 
with the femur. They lK)th arise from the intcrcondyloid fossa of the femur and pass to the 
tubercles and intercondvloid fossic of the tiljia. The anterior ligament has a broad origin on the 
inner surface of the external condyle of the fj.'mur, and, becoming narrower, it passes to the anterior 
intcrcondyloid fossa and to the anterior intcrcondyloid tubercle of the tibia. The posterior liga- 
ment passes from the outer surface of the internal condyle of the femur to the posterior intercon- 
dyloid fossa and to the corresjumding tubenlc of the tibia; it is tlat at its origin but rounded at its 
insertion, and is usual!}' stronger than the anierior lii^anient. During rest (semiflexion), the two 
ligaments cross in such away that tlu' anterior one is in front of the posterior. The latter is usu- 
allv connecie'l with the external meniscus. 

With the exception of certain diverticula of llie synovial membrane, which will subsequently 
be described, the articular capsule is attached to the margins of the cartilaginous articular surfaces. 
Its line of attachment u])on the posterior surface of the femur is indicated by the intercondvloid 
line, so that the entire intercondvloid fossa is situated within the articular cavity. 

The knee-joint i.)0ssesses a number of peculiarities: its synovial folds are more pronounced 
than those of any other joint in the body; its synovial membrane gives off diverticula, some oi 
which are of large size and pass beneath the neighboring muscles; it is much strengthened by the 
majority of the overlying tendons; and the ])atLlla is embedded in the anterior portion of the 
articular capsule and forms the immediate anterior boundary of the articular cavity. 

The majority of the reinforcing ligaments of the knee-joint are adherent to the capsule through- 
out the greater j)ortion of their extent. There are two lateral ligaments, the fibular and the iibiai 
lateral ligament . The tibial {internal) lateral ligament (Figs. 217 and 218) arises from the internal 
epicondyle and is intimately adherent to the capsular ligament; its superficial fibers run to the 
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inner margin of the condyle of the tibia, while the shorter deep fibers pursue a somewhat oblique 
course and pass posteriorly to be inserted into the internal meniscus and into the infraglenoidal 
margin of the internal condyle. 

The main portion of the fibular {external) lateral ligament (Figs. 217, 218, and 219) is 
separated from the capsular ligament by fatty tissue, and consequently appears as a firm, indepen- 
dent, flattened cord which passes from the external condyle of the femur to the head of the fibula. 
A deeper and shorter portion of the ligament (the short external lateral ligament) is adherent to the 
capsule. 

The posterior wall of the capsule is reinforced by two Ugaments which are intimately con- 
nected with the muscles which have their insertion in the vicinity of the knee-joint. The oblique 
popliteal ligament (Fig. 218) is a continuation of the tendon of the semimembranosus muscle and 
runs obliquely from below upward and from within outward upon the posterior surface of the 
capsular ligament, in which structure it finally disappears. The arcuate popliteal ligament (Fig. 
218) passes in a curved manner above the tendon of the popliteus muscle, the concavity of the 
cur\'e being directed upward. It runs from the region of the external condyle of the femur to 
the posterior wall of the capsule of the knee-joint, some of its fibers passing also to the head 
of the fibula and to the deeper fasciculi of the fibular lateral ligament, these fibers being termed 
the retinaculum 0} the arcuate ligament. ♦ 

The anterior wall of the knee-joint is formed almost entirely by the tendon of the quadriceps 
cruris muscle and its continuations. The tendon of this muscle is really inserted into the base of 
the patella, but it is continued onward as the flat but very strong patellar ligament (Figs. 217 and 
222) which passes from the tip of the patella to the tuberosity of the tibia. The patellar ligament, 
however, is independent of the knee-joint and is not adherent to the capsular ligament; it is one of 
the thickest ligaments of the body, and it is separated from the upper end of the tibia and from 
the capsular ligament by fatty tissue and by a constant bursa, the deep infrapatellar bursa (Fig. 
222), which does not communicate with the synovial cavity. Both the patella and the actual 
tendon of the quadriceps, however, directly form a portion of the anterior boundary of the joint, 
and the anterior portion of the capsular ligament is also reinforced by lateral fibrous continuations 
of the quadriceps, which are known as the internal and external patellar re /macula (Fig. 217). 
They arise from the lateral margins of the patella, receive fibers from the vasti upon either side 
(see page 215), and pass downward to the lateral margins of the condyles of the tibia. 

The synovial folds of the knee-joint are the alar folds (Figs. 219 and 222) and the patellar 
synovial fold (Fig. 221). The greater portion of the alar folds consist of the fatty tissue which is 
situated behind the patellar ligament, and is covered by the synovial membrane; they project into 
the knee-joint from either side of the patella. The patellar synovial fold is a fibrous band of 
variable size which usually contains a considerable quantity of fat; it arises from the anterior 
wall of the capsule between the two alar folds, with which it is connected, and is inserted into the 
intercondyloid fossa of the femur. 

The largest diverticulum of the synovial membrane of the joint is the suprapatellar bursa 
(Fig. 222), which extends upward beneath the tendon of the quadriceps femoris for almost a 
hand's breadth. It always communicates with the synovial cavity, usually by quite a large 
aperture, and receives the insertion of those fibers of the quadriceps which are termed the articular 
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Fig. 221. — The condyles of the tibia with the two menisci and the origins of the crucial ligaments (\). 

Fig. 222. — Sagittal section of the right knee-joint in extension. The section passes through the exteraal 

condyle of the tibia (}). 

Fig. 223. — The right tibia and fibula with their ligaments (J). 



muscle of the knee (subcrureus) (sec page 215). The suprapatellar bursa does not lie directly 
upon the anterior surface of the femur, but is separated from it by a cushion of fat. 

There are two or three other considerably smaller diverticula of the synovial membrane at 
the posterior portion of the articulation. These arc the popliteal bursCy beneath the tendon of 
the popliteus, the semimembranous bursa, beneath the tendon of the semimembranosus, and the 
internal gastrocnemial bursa (Fig. 304), beneath the tendon of the inner head of the gastrocnemius. 
The last two bursas may communicate. 

There are other bursae in the neighborhood of the knee-joint which have no direct relation to the articulation. In 
addition to the previously mentioned deep infrapatellar bursa, these are: the subcuicneous prepaMar bursa (Fig. 222), 
a subcutaneous bursa which is constantly found in front of the patella; the subfascial prepatellar bursa, bet\^'een the fascia 
and the tendon of the quadriceps; the subtendinous prepatellar bursa, between the quadriceps tendon and the periosteum 
of the patella; and the subcutaneous injrapatellar bursa, which is situated in front of the patellar ligament (see also 

page 234). 

As might be supposed from the shape of the articulating surfaces, there are two kinds of motion possible in the knee- 
joint, a hinge motion (flexion of the leg and the return to the extended position) and a movement of rotation which is 
possible only when the knee is flexed. Rotation is impassible when the knee ^ extended, not only fnsm the shape of 
the articulating surfaces (sec page 133), but especially on account of the tension of the lateral ligaments, which art 
relaxed only during flexion of the joint. The lateral ligaments also prevent a lateral displacement of the bones during 
flexion of the articulation. The crucial ligaments serve mainly to hold the femur and tibia together; they are so situated 
that one of them is always tense in any {xtsition of the joint, the posterior ligament being tense during part of the move- 
ment of flexion and part of the movement of extension, and the anterior one during the whole of flexion. The cnicial 
ligaments alst) chock the movement of rotation. 

The patella glides u\y<m the surface of the femur, and has no influence upon the mechanism of the articulatiot^- 
During extension of the joint it is pulled upward by muscular action and during flexion it descends toward the tibia. 

The function of the menisci is rather to form an articular cushion than to supplement and deepen the articul^ 
scx'kel. In some positions of the jiiint they act l)oth as cushions and as portions of the articular socket, in other posilio^ 
they act only as cushions, and in still others they exert no influence whatever upon the mechanism of the joint. Duri^ 
some of the movements of the articulation they are markedly displaced or strongly compressed. 

THE ARTICULATIONS OF THE TIBIA AND FIBULA- 

The tibia and fibula arc connected with each other in three ways: their upper extremities 
articulate by means of a small joint, the tibiofibular articulation; the bodies of the bones ari 
connecteil by the interosseous membrane: and the lower extremities are united by tense ligaments 
forminjj; the tibiofibular syndesmosis. 

The tibiofibular articulation (Figs. 217, 218, 220, and 22^) is the joint between the fibular 
articuhir surface of the tibia and the ca])itular articular surface of the fibula. It is an arthrodium 
with almost ])lane articular surfaces and ]K>sscsses strong accessor}' ligaments, which reinforce the 
capsule anteriorly and ])osteriorly and arc known as the anterior and posterior capitular liga- 
ments (Figs. 218, 220, and 2 2^0- The tense ca]\sular ligament snugly embraces the cartilaginous 
surfaces. This articulation may occasionally communicate with the knee-joint (through the 
l)oi)Hteal bursa"). 



; JOINTS AND LIGAMENTS OF THE FW 

The irUerosseous Membrane (Fig. 223) resembles the interosseous membrane of the foreai 
V closely and extends between the interosseous ridges of the two bones. It consists chiefly 
^que fibers, the majority of which nin downward from the tibia to the fibula, although soi 
wrsue a course at right angles to this direction. Its upper portion contains a large foramen ft 
; passage of blood-vessels. 

The libiofibular syndesmosis (Figs. 223, 224, and 226) is situated between ihe fibular 

lOlch of the tibia, which is not covered by cartilage, and the internal surface of the external 

lalleolus. It is formed by two ligaments, rich in clastic fibers, the anterior and posterior liga- 

tenls 0} Ihe external malleolus (tibiofibular ligaments) (Figs. 225 and 226). which arc situati 

ipon the anterior and posterior surfaces of the lower end of the two bones. They pass obliquelj^ 

wnward from the tibia to the fibula and are made tense when the broader portion of the superit 

ticular surface of the talus (astragalus) enters into the articular socket of the ankle-joint. Tl 

wcr ends of the tibia and fibula may consequently be passively separated for a certain distance! 

is is, however, practically the only movement between the tibia and fibula. 



THE JOINTS AND LIGAHENTS OF THE FOOT. 
The joints and ligaments of the foot will be considered separately, since many of the hgaments 
of the foot belong to several joints. 

THE JOINTS OF THE FOOT. 
The joints between the talus (astragalus) and the bones of the leg and those between the indi- 
^ual bones of the foot may be divided into the following groups: 

. The Arlieulaiions 0} the Talus (Astragalus), which include the talocrural articulation 
{the ankle-joint), the lalocalcarual articulatiott, the falocalcamo-tutvicular articulation, and I 
talcaneocuboid articulation. 

a. The Tarsal Arlhrodia. 

(a) The inlerlarsal articulations (the cuneonavicular articulation). 
{b) The tarsometatarsal joints {the tarsometatarsal and intermetatarsal articulations). 
(3) The Joints of the Toes (the metatarsophalangeal and digilai {inter phalangeal) articula- 
lons). 

The ankle-joint or talocrural articulation (Figs. 224 and 226) is the joint between ihe astraga 
s and the two bones of the leg. The articulating surfaces are the trochlea of the talus upo^ 
le one hand, and the inferior articular surface of the tibia and the articular surfaces of tfa 
itilemal and external malleoU upon the other. 

The articular capsule, which surrounds the cartilaginous surfaces and is inserted toward th 
tck of the astragalus, is thin ; its anterior and especially its lateral portions are ratlier tense, whi] 
K (tosterior portion is roomy and relaxed. 

From its funciion and in accortlance with the [arm of the articular surfaces, the taJocrural articulstlun is a lun| 
Im, ihc «}cket of whkli. Iiuwever, ii fDtmeil by iwo bones. As the syndesmosis cimncrting Ihf lilna and the Gbii 
la DOi abtolutcly fimrludc moiion. thf broad iinteHi>r portion of the trochlea of the talus ran be aicnmmixtsled bj 



138 ATLAS AND TEXT-BOOK OF HUMAN ANATOMY. 

Fig. 224. — The ankle-joint seen from Ix^hind (}). 

Fig. 225. — Horizontal frozen section through the tarsal articulations (}). 

Fig. 226. — Frontal frozen section through the ankle and ix)sterior talocalcaneal joints (j). 



slight separation of the bones of the leg; and when the f<x)l is depressed, the narrow posterior portion of the trochlea 
has so much room in the articular socket that slight lateral movements are possible in the axis of the fibula. The ankir- 
joint is consc<]uently not a pure hinge joint, although it acts mainly as such; its movements are those .of plantar and 
dorsal flexion. 

The talocalcaneal articulation (Figs. 225 and 226) is the joint between the convex posterior 
articular surface of the calcaneus and the concave i)osterior calcaneal articular surface of the 
talus (astragalus). The articulating facets arc portions of the surface of a cone, the axis of whidi 
is almost sagittal, but directed somewhat obliquely upward and forward. The articular capsule 
is roomy and relaxed. This articulation occasionally communicates with the ankle-joint. 

The talocalcaneo-navicular articulation (Figs. 225 and 230) is the joint formed by the head 
of the (talus) astragalus, the anterior and middle articular facets of the calcaneus, the posterior 
articular facet of the navicular, and the navicular fibrocartilage of the plantar calcaneonavicular 
ligament (see page 141). The joint is a pronouncedly compound articulation, and includes an 
anterior talocalcaneal and a talonavicular articulation. The socket for the head of the talus (astrag- 
alus) is formed by four different cartilage-covered surfaces. The articulation is separated from 
the posterior calcaneo-astragaloid joint by the sinus of the tarsus and its articular capsule exhibits 
no special peculiarities. 

The calcaneocuboid articulation (Fig. 225) is the joint between the cuboid articular surface of 
the calcaneus and the j)osterior articular surface of the cuboid bone. The surfaces are approxi- 
mately siiddle-shaped. Together with the talonavicular joint, it forms the transverse articulation 
oj the tarsus (Choparl's joint). 

From a fumlional standpoint the tal<Halranoo-navicular joint i-^ lomposctl of iwo jxmions. The first of iht^e 
is the joint In'tufon the talus (astragalus) and thr navicular h«)nc, which arts tom-iher with the calcaneo-cuboid articula- 
tion. It is an illij)s<»iilal joint, whilo ihv talonavicular artiiulaiion is a jviddlc-joint. Ahhough these joints are bia-xial, 
they check each t>thiT reciproially, >«> that during motion cai h ji>int loses one of its axes of movement and a common 
uniaxial hinj»e joint results, the transverse tarsal joint. The remaining j)oriion of the taknalcaneo-naWcular joint act> 
together with the laUnalcaneal j«)inl. who^i- axis coincide> with that of the transverse tarsal joint. Both joints, or rather 
Ixnh combinations of joints, ahvavs work together; iluring adtlu« tion there is also an elevation of the inner margin ^^ 
the sole of the f«.>ot isujnnation\ antl during aUluction there i> a >imultaneoU'i elevation of the outer mai^n of the sole 
of the f«Kn ipronation^. Tlu- anatoiniial a:\d phy>it)iogii al a--oiiaiion< i^i tlie joints are altogether dififerent, as is also 
the case at the ellx'w an«l at the inferior radio-ulnar arli. ulali-tn ■ M-e pag.-< 122 and I2;"K 

The arihrcxlia of ihc larsus C()nsi>i oi a varial)k' numlK-r of single or combined articulation^, 
since ncii^hlK^rin^ articular cavities frc<iucntly intercommunicate, and while the number of articular 
facets is relativelv lanre, tiie number oi joints is ccuiioaraiivelv small Ix'cause the smaU lateral 
articular facets do ncu all iorm independent articulations. 

The ciDuonavicuUir iirticuUuiou . Fii:. --=;■ i> the i«>int between the articular surface of tb^ 
navicular bone and the ]»o^:erior articular facets of ih.e three cuneiform bones; it also eJrtends 
between the ODnosed articular facets (A the cuneiform b(»nes and between the internal articubr 
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surface of the cuboid and the corresponding surfaces of the navicular and external cuneiform 
bones. The joint also usuaUy communicates between the internal and middle cuneiform bones 
with the second tarsometatarsal joint, and is consequently a very complicated articulation. 

The larso-mekUarsal articulation (Lisfranc's joint) (Fig. 225), together with the inter- 
metatarsal articulations (Fig. 225), form three separate joints: one connecting the metatarsal bone 
of the great toe with the internal cuneiform bone; one connecting the bases of the second and 
third metatarsal bones with each other and with the middle and external cuneiform bones; and 
the third connecting the fourth and fifth metatarsal bones with the cuboid bone. The line of Lis- 
franc's joint has its most proximal point at the inner margin of the sole of the foot and its most 
distal point at the base of the second metatarsal bone, so that a deep indentation is present in this 
situation. From this point the joint-line pursues a markedly distal direction and then makes 
a distinct curve toward the proximal portion of the foot. 

The movements in the tarsal arthrodia are extremely slight, since numerous tense ligaments limit the range of 
motion very considerably. The slight movements which are possible supplement the chief movements of the foot. 

The metatarso- phalangeal and the digital (inter phalangeal) joints resemble the corresponding 
joints of the hand with slight variations. The metatarso-phalangeal joint of the great toe in 
particular exhibits a special mechanism, as two large sesamoid bones are embedded in the plantar 
surface of its capsular ligament (see page 106) and transform the articulation into a species of 
hinge joint. A further peculiarity is the marked dorsal extension of the articular surfaces, par- 
ticularly those of the second to the fifth metatarsal bones, which permit of a hyperextension (dorsal 
flexion) of the toes. These articulations also resemble hinge joints more than arthrodia (ginglymo- 
arthrodia). Ossification is frequently observed between the individual phalanges, particularly 
in the little toe. The accessory ligaments of these joints are similar to those of the hand (trans- 
verse capitular (Figs. 228 and 229), accessory plantar, and lateral ligaments), 

THE LIGAMENTS OF THE TARSUS- 

The ligaments of the tarsus (Figs. 224 to 230) may be subdivided into: (i) The liga- 
ments of the ankle-joint, (2) the ligaments between the astragalus and the calcaneus, (3) the 
dorsal tarsal ligaments, (4) the plantar tarsal ligaments, and (5) the interosseous tarsal 
ligaments. 

The ligaments of the ankle-joint (Figs. 224 and 226 to 228) connect the bones of the leg 
with the talus (astragalus) and the calcaneus, and pursue a more or less vertical direction. Elach 
of the two malleoli is connected with the neighboring tarsal bones. The deltoid ligament (Fig. 
227) arises from the internal malleolus and radiates to the talus (astragalus), the calcaneus, and 
the navicular bone. It is narrower at its origin, broad at its insertion, and is composed of four 
separate ligaments: the anterior talo-tibial, the posterior talo- tibial , the calcaneo-tibialy and the 
libio-navicular ligaments. 

The anterior talo-tibial ligament (Fig. 227) passes to the anterior extremity of the 1 
tahis (astragalus) and is almost completely covered by the calcaneo-tibial ligamep 
wtick runs to the margin of the sustentaculum tali. The posterior talo-tibial ligami 



I40 



ATLAS AND TEXT-BOOK OF HUMAN ANATOMY. 



Fig. 227. — The ligaments of the tarsus seen from the inner side (}). 

Fig. 228. — The ligaments of the foot seen from above and from the outer side (}). 

Fig. 229. — The ligaments of the foot seen from the plantar surface (}). 

Fig. 230. — The ligaments of the foot seen from the dorsal surface. The talus has been removed so 

as to show the jKirticipation of the navicular ligament in forming the socket of the 
talocalcaneo-navicular joint (|). 



and 227) goes to the |)ostcrior process of the talus, and the tibio-nuvictUar (Fig. 227) has its 
insertion upon the dorsal surface of the navicular bone. 

Ligaments pass in a similar manner from the external malleolus to the talus (astragalus 1 
and to the calcaneus. These arc known as the anterior iah-fibular, the posterior talo- 
fibular^ and the cakaneo-fibular ligaments. The anterior talo- fibular ligament (Fig- 2281 
passes almost horizontally from the anterior surface of the external maUeolus to the an- 
terior margin of the trochlea of the talus; the posterior talo- fibular (Fig. 224) pursues 
a corrcs|)onding course and connects the posterior border of the external malleolus with 
the outer tubercle of the posterior process of the talus; and the cakaneo-fibular ligament 
(Figs, 226 and 230) passes somewhat obliquely dowTiward and backward from the tip of the 
external malleolus to the outer surface of the calcaneus. Upon this ligament run the tendons of 
the two j)eroneal muscles (see page 222). 

The ligamentous connections between the astragalus and the calcaneus consist of the rein- 
forcing ligaments of the talo-calcaneal articulation and of the ligamentous mass which occupies 
the sinus of the tarsus, the interosseous talo-calcaneal ligament. The latter (Figs. 225 and 230) 
consists of a number of firm fibrous layers and forms a species of s}'ndesmosis between the tvso 
bones. 

The reinforcing ligaments of the posterior articulation of the two bones are knowTi as the 
internaL twttrfhil, />t>.N7<T/t>r, and anterior taIo-i\ucancal ligaments. The external and particularly 
the anterior ligaments, which bridge over the sinus of the tarsus, are connected with the inter- 
oss^xnis liizamcn:. The external liiiament V'vz. 22S passes fn^m the outer and lower surface of 
the ntvk of the tahis astrair-ilus to the u:^ivr surface of the calcaneus; the anterior ligament 
a^nnevns the lower surface of the talus astra^ralus with the ui^lXt sunace of the calcaneus: the 
{K>sterior liganu^nt connects the outer tulxrcle of the tx^sterior prv.vess of the lalus with the upper 
surface of the calcaneus: ano. the ver/ narrow internal l:gan:ent passers fa">m the inner tuber- 
cle of the tvsterior process of the talus to the sustentacuhini tali. 

The vtorsvil an.vi t^lantar lio:an:ents of the f^x^t are i^racticallv horuTontal. and are comnosed 
partly of transverse an.'t t^^irtly of !ong::u iinal fasciculi which connect neighboring bones and 
a>ns<.\]uently reinforce :hc articular caysulcs. The vlantar ligaments are considerablv the 
stn^nsct'r. an^i s<^:ne of then: c-^nn^ct '.iistant vorti:ns of the tarsus, t^assin^: over 0!:ie or even more 
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nboid bones; it necessarily divides into two portions, one for each bone, known as the calcaneo- 
wicular and the calcaneocuboid portions. 

The na\icular is connected with the cuneiform bones by the -three dorsal navicular-cunei- 
Jorm ligaments (Fig. 228}. The first of these is the broadest. The cuboid and navicular bones are 
connected by li\e dorsal cuhoideo- navicular ligameni (Fig, 228); the cuneiform bones are connected 
with each other by the dorsal inlercuntilorm ligaments (Fig. 230); and the dorsal cuneo-cuboid 
ligamcnl (Fig. 230) runs between the external cuneiform and cuboid bones. 

The connection between the bases of the metatarsal bones and the tarsal bones is effected 
by the dorsal tarsometatarsal ligaments (Figs. 228 and 230) ; the bases of the metatarsals are 
connected with each othor by the four dorsal basal ligaments (Fig. 228). 

The plantar tarsal ligaments maintain the normal arch of the foot. By far the largest 
and strongest of them is the long plantar ligament (Figs. 226, 227, and 229), which is, indeed, one 
of the strongest ligaments of the body. It arises from the entire lower surface of the calcaneus in 
front of the tubercles of the tuberosity, its width almost entirely covering the bone, and its strong 
longitudinal fasciculi are inserted into the tuberosity of the cuboid. From the main mass of the 
ligament there are given off superficial fasciculi which pass over the tendon-sheath of the pero- 
neus longus situated in the cuboid groove, and extend to the bases of the outer metatarsal bones 
(see page 227, Fig. 312). 

The second strongest ligament of the tarsus is the plantar calcaneo-navicular ligament (Figs. 
227 and 329), whose strong fibers pass obliquely between the sustentaculum tali and the navic- 
ular bone. The dorsal surface of the ligament is covered with cartilage and contains the navicu- 
lar pbrocarliiage (Fig. 230), which forms a portion of the socket for the head of the talus (astrag- 
alus) (see page 138). Upon the dorsal surface of the foot this ligament is connected with the 
tibionavicular ligament. 

The plantar calcaneocuboid ligamcnl is adherent to the dorsal surface of the long plantar 
ligament and reinforces the ])lantar surface of the articular capsule of the calcaneocuboid joint, 
The navicular and the cuneiform bones are connected by the plantar navicularicuneijarm liga- 
ments (Figs. 327 and 230); the cuboid and the navicular bones by the plantar cuboideo-navUu- 
lar ligament (Fig. 230); the cuboid and the external cuneiform bones by the plantar cuneo-cuboid 
ligament; and the three cuneiform bones with each other by the plantar inlercuneijorm ligaments. 
There arc also plantar tarso-melatarsal ligaments and three plantar basal ligaments, which pursue 
a similar course to the corresponding dorsal ligaments. 

The ioterosseous ligaments are those ligaments of the foot which are situated neither upon 
the dorsal nor the plantar surface, but which connect contiguous surfaces of the tarsal or metatar- 
sal bones in those situations where no articular connection exists. They really represent syndes- 
moses, and arc found only between those bones which move upon each other but slightly, if at all. 
In addition to the previously mentioned interosseous talocalcaneal ligament (Figs, 229 and 230), 
these ligaments are the interosseous cuneo-cuboid ligament, the interosseous intercuneiform liga- 
ments, the interosseous cuneo-metatarsal ligaments (particularly between the internal cuneiform • 
and the base of the second metatarsal bone, where an interosseous basal metatarsal is wanting), 
and the interosseous basal metatarsal ligaments. The upper and lower surfaces of some of these 
ligaments are in direct contact with the corresponding dorsal and plantar ligaments. 
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MYOLOGY. 

GENERAL MYOLOGY. 

Myology is the slufly of the muscles and of their accessor)' structures, such as tendons, 
u|H)neun)si*s, fascia*, intermuscular septa, tendinous arches, pulleys, mucous bursa?, tendon- 
sheuths (vaf^ififr mucosa^), tendon retinacula^ and sesamoid bones. 

The musculature of the human body occurs in two forms which present both histological and 
phyHioloKii'itl differences (see **Atlas and Epitome of Normal Histology," Sobotta-Huber). The 
actual skeletal muscles are com[)osed only of striated muscular tissue. 

The muscles form the fleshy portion of the body, and are contractile structures which van- 
considerably in size and shape. A typical muscle is composed of a muscular belly^ which forms 
the greater portion of it, and of two ends, one of which is known as the ^/^m, or /wad, and the 
other as the insertion^ the origin being that end which is attached to the usually more fixed portion 
of the skeleton and the insertion that attachcxl to the more freely movable portion, but the physio- 
logical relation of origin and insertion may be reversed. As a rule, both the origin and the 
insertion possess a tendon of varying length, which is usually considerably thinner than the 
muscle. 

Muscles are dislinguishcHl according to their shapes. A great many, particularly those 
forming the mass of the extremities, are fusiform or spindle-shaped, while others are broad, thin, 
and flat; muscles whosi* length but slightly exceeds their breadth are designated short muscles. 
Some muscles surround orifues of the Ixxly or canals, and their filx^rs are circularly arranged: 
thev are known as orbkuUir muscUs, t>r, if ihev serve to close orifices, such as the mouth, foi 
example, as sphincters. Those nuiscles in which ihc fasciculi pass to a tendon developed at the 
side of ihe nuiscle are known as pinnate or pcnniform muscles, and if the tendon be situated ir 
the niidille and receives muscular fasciculi from liiher side, the muscle is said to be bipinnatt 
i>r hiivnnifoiin. 

The nuiioritv oi tlie nuiscles have a sini:le head, but occasionallv two, three, or four head: 
unite tv^ forin a muscular Ivlly, pRHlucing a bicens, triceps, or quadriceps muscle. A muscle com 
jKVSixl i^f two Ivllics wi:h a:i iriicrvenirii: tendon is termed a biventer or digastric muscle. 

If muscles ;m>s oid\ vner on.e ioi:v. of ::\e :\\lv iKirticiilarlv in the extremities>, thev an 
kiunvn as nu^naniev.lar muscles: if :hev extend, over :wo main ioints in their course, ihev an 
calUxl biar:ieuLr\ 

l\n.:^Ks ocvU.- i*^. vo:^'uc:ion u::h rie.irlv ;i!I :':e nv.:>cks, and an.' cv^n^'-'Ietely absent in th( 
si^hincters v^nlv, ;hoUi:-^ i\;*:'\ \^a:^:i*^c in ::u o:\^iv\:Lir n^uscles. Kvcrv nuiscle. however, ha; 

vv">»'» i'\,.v.-. ••••» >_ .^..^. x» .■.■..••»« j^ I ■«•> •■■v,*-c -♦ *■*.-■ •-•*'»'^•■•<,^Tl>•*• vT*** . ^"* T"^'^''T*K">r» -i »%.■» \**'»f1 



I^^^^H 


^V superior palpebral r. , /"^ ^V„^ ^^^^^^^^H 


^P inferior palpebral r.^^:^^ ,--jK-.. \\. ^^^^^H 


(^ ^:^^^^ ^ ^ \ ^^1 


superior labial r. . W . v!:^''^^^^W ^ / '^' .y"'^ ^\. \ ^.^^^^^^^^H 




/ m ^^T^ ''Sff/on /""""^J ^-^^"\ / ( ^^^^^^^^B 














osss I I \ ^^^^^ 




/ ^ / I V ^H 


V '^ 1 


hterooole^'l ^ X^._____^^^ . grtulrr supradavitular ^H 


\ Ihyreo'd 
1 \ region 


/ reg'm 


1 \^^^t^^_\,e^-™^ ■ 


V,ras,,r,,,,r.J y-^ 


^^X^^>^ ■ 




^jX^ya' '"\X., A oB/fO'-tf — ^\ ^1 


>^ 1 ''"'■ / /, i ^.--^ C'^'" / "•■ \ re^'on \ ^^m 




^'""--^J^'' \y<ri-^''S'' ^^^^^^"'^ \ ^^1 


^,^^\ Sternal r. 7^- . — ^^H 


1 / lesser supraclavicular fossa ^^^H 


^^^^^H 


1 Fig. 233. Regions of the head and neck. ^^^^^H 



perineal regions. 




F^. 234. Male perineum. 




Fig. 235. Female perineum. 




TKt ijj T>»M»iin wiiiiiaiitihi [■■iiiitu PilliJitw ■tii t i—iww 



•ROcdiDg (o tbetr shape, ia thne subdivisions— the Ski or saiftm mttscfcst the bag muscles, an 
the short mtsdcs. The ftat musdes uc sdU foithor subdivisibtc into sevvnl htcrs, some o 



^^^^r Sfmispinaiis capitis i 




^% 


Occipitalis ^^^^H 


^^^^H Splenius capitis -m 


m 


ll j|l| 


1 H 


■ ^ 




i n 






[ J 


-- t^afor scapulae 


' /^w^^^B 




N 




hi 




'ii 


^^^^^■Lo#//v»u5 ffftdoniil 


^^V Lambar '"■"V''^'~nBHff 


\ 


Laaibar jasda 
(posUrior /flyeS 

L J 


A J 


^Jr 


1 


L 1 


™ j 



THE MUSCLES OF THE BACK. 14$ 

which completely conceal the others; the superior layers are inserted into the skeleton of the upper 
extremity and consequently are really muscles of the extremity. The long and short muscles are 
portions of the actual musculature of the trunk, and are situated in the groove between the 
spinous processes of the vertebrae and the angles of the ribs (or the costal processes of the 
remaining vertebrae), and many of them extend upward as far as the head. The long muscles 
of the back extend over a large number of vertebrae and in their superficial layers extend over 
the entire vertebral column; the short muscles pass from vertebra to vertebra. 

The flat muscles are also designated as superficial, the long and short as deep muscles of the 
back. 

THE FLAT MUSCLES OF THE BACK. 

• 

The flat muscles of the back (Figs. 236 and 238) are arranged in three layers which partially 
overlap each other. The first layer is formed by the trapezius and the latissimus dorsi, the second 
by the rhomboidei and the levator scapulae, and the third by the serratus posterior superior and 
inferior and the splenius capitis and cervicis. The muscles of the first and second layers are 
inserted into the skeleton of the extremities; those of the third layer find their insertions in the 
skeleton of the trunk. 

The First Layer. 

The trapezius or cucuUaris (Figs. 236 and 256) takes its name from the trapezium formed , 
by the muscles of the two sides. Each muscle by itself is triangular, its longest border being 
situated at the vertebral column. It is flat and smooth; below, and particularly above, it is verj' 
thin, and it is situated in the nuchal, median dorsal, suprascapular, scapular, and infrascapular 
regions. It takes origin from the following situations: from the inner half of the superior nuchal 
line (extending to the linea suprema as a short thin tendon), from the external occipital protuber- 
ance, from the nuchal ligament (by a muscular origin, sometimes by a short tendon in the upper 
portion), and from the spinous processes and supraspinous ligaments of all of the thoracic vertebrae 
(more or less tendinous). 

It is inserted into the upper surface of the acromial third of the clavicle, into the inner margin 
of the acromion, and into the entire length of its upper border, and partly also into the inner 
portion of the lower border of the spine of the scapula. 

The superior fibers of the trapezius pass from within outward and from above abruptly 
downward to the lateral portion of the neck (Fig. 256); the middle fibers are the shortest and pass 
almost horizontally outward; while the inferior fibers run from within outward and from below 
abruptly upward. Tendinous areas are constantly found at the origin of the trapezius from the 
occiput, in the region of the seventh cervical vertebra and of the spines of the upper thoracic 
vertebra?, and at its insertion into the inner end of the spine of the scapula; the fibers coming from 
the spines of the lower thoracic vertebrae are also tendinous for a certain distance, and in the 
region of the spines of the upper thoracic vertebrae the muscles of the two sides form a broad, 
well-developed, trapezoid aponeurosis. 

At the occiput the trapezius joins the tendinous insertion of the sternocleidomastoid. Be- 
tween the tw^o muscles, the splenius capitis and the levator scapulae are always partly visible, and 

if the upper part of the trapezius is narrow, a portion of the semispinalis capitis also appears 
10 
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Fig. 238. — The deeper layers of the flat muscles of the back. 

On the left side the trap)ezius and latissimus have been cut away; on the right side the rhomboidei have also been 
cut and reflected and the lumbodorsal fasda has been retained only where it is in relation with the origin of the 
serratus posterior inferior and beloW. 



The Third Layer* 

« 
The muscles of this layer (Figs. 238 and 239) are situated partly beneath the rhomboidei and 

partly directly beneath the latissimus and the trapezius. The two splenii are also covered at their 

origins by a muscle of the same layer, the serratus posterior superior. 

The serratus posterior superior (Fig. 238) is a flat muscle, rhomboidal in shape, which 

is tendinous for almost half its breadth and is wholly or almost wholly covered by the rhomboidei. 

It arises by an aponeurosis from the spinous processes of the two lowermost cervical and of the 

two uppermost thoracic vertebrae, passes outward and downward, and is inserted by four flat 

muscular digitations into the outer side of the angles of the second to the fifth ribs. 

It is supplied by the upper (first to fourth) intercostal nerves. It draws the upper ribs upward and backward and 
acts as a muscle of inspiration by enlarging the thorax. 

The serratus posterior inferior (Fig. 238) resembles the serratus posterior superior in 
many respects, but it is flatter and its fibers run from within outward and from below upward. 
It arises from the anterior surface of the posterior layer of the lumbodorsal fascia in conmion with 
the latissimus dorsi, at the level of the two lowermost thoracic and the two uppermost lumbar 
vertebrae; it is at first a thin and independent aponeurosis, but subsequently becomes entirely 
muscular, and is inserted into the lower borders of the lower four ribs by digitations which fre- 
quently var)' in their development or may be wanting. 

The muscle is supplied by the lower (ninth to twelfth) intercostal nerves. It draws the lower ribs backward and 
downward. Whether it aids inspiration or expiration is uncertain; in either case its influence upon the ribs is ver\' 
slight. It may increase the tension of the lumbar fascia. 

The splenius capitis (Figs. 238 and 239) is a strong, elongated, strap-shaped muscle, which 
arises by means of the nuchal ligament from the spinous processes of the lower four or five cervical 
and from the upper two or three thoracic vertebra?. It passes from within outward and from below 
upward, partly covered by the trapezius, the rhomboidei, and the serratus posterior superior, and 
its insertion is into the outer half of the uppermost nuchal line of the occipital bone extending as 
far as the mastoid process. The insertion is covered by the sternocleidomastoid. 

The splenius cervicis (Fig. 239) is situated immediately to the outer side of the splenius 
capitis. It arises in immediate succession to the latter muscle from the spinous processes of the 
third or fourth to the fifth or sixth thoracic vertebra?, and passes obliquely outward and upward 
as a flat but rather slender muscle, to be inserted into the posterior tubercles of the transverse 
processes of the upper two or three cervical vertebra?. Its insertion is intimately connected with 
the origin of the levator scapulae. 

The two splenii arc supplied from the posterior divisions of the second to the eighth cervical nerves. When the 
muscles of both sides act in common, they pull the head (or the neck) backward, and when the muscles of one side 
act alone, they turn the head (or the neck) toward the side of the contracting muscle. 
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THE LONG MUSCLES OF THE BACK. 

The long muscles of the back (Figs. 239 and 242) are subdivided into two layers according 
to the direction of their fasciculi. In the superficial layer, the spinolransversalis, the fibers pass 
from the spinous processes to the transverse processes or to the ribs; in the deep layer, the trans- 
versos pinaliSy they pass from the transverse to the spinous processes. The spinalis, belong- 
ing to the upper layer, is the only muscle passing from spinous process to spinous process. 

The First Layer* The Spinotransversalis and Spinalis* 

The muscles of this layer (Fig. 239) fill the vertebral groove between the spinous processes of 
the vertebrae and the angles of the ribs, and extend over a large area of the vertebral column, 
usually the entire length of the back. With the exception of a small portion which may lie directly 
beneath the skin, between the trapezius and the latissimus dorsi (see page 145), they are com- 
pletely covered either by the flat muscles of the back or by the posterior layer of the lumbar fascia. 
The spinotransversc fibers form a single, large, complicated muscle, the sacrospinal is. 

The sacrospinalis or erector- spincB (Figs. 239 and 241) is a long and strong muscular mass 
which extends from the dorsal surface of the sacrum and the crest of the ilium to the skull. It 
forms a single mass only in its lower portion, dividing as it passes upward into two separate 
muscles, the external and weaker iliocostalis and the internal and stronger longissimus dorsi. 
Internal to the latter muscle and adherent to it is situated the spinalis, so that the superficial 
layer of the long muscles of the back is arranged in three longitudinal strips upon either side of 
the vertebral column, a strong median one, the longissimus, an external one, the iliocostalis, and 
an internal one the spinalis. Before its division the sacrospinalis is a thick powerful muscular 
mass, whose surface is strongly aponeurotic and which arises from the dorsal surface of the 
sacrum, from the spinous processes of the lumbar vertebrae, and from the crest of the ilium and is 
included between the two layers of the lumbar fascia (see page 156). The iliocostalis lumborum 
and the longissimus dorsi pass upward directly from this mass. 

The iliocostalis (Figs. 239 and 241) is the outer portion of the sacrospinalis, and is composed 
of three subdivisions — the iliocostalis lumborum, dorsi, and cervicis. 

The iliocostalis lumborum (Figs. 239 and 241) arises in common with the longissimus and 
inserts into the angles of the fifth to the twelfth ribs. The superior insertions arc by means of 
long tendons, while the lower insertions are in the shape of fleshy serrations, the lowermost of 
which is the strongest and passes to the lower border of the twelfth rib. 

The greater j^ortion of the origin of the iliocostalis dorsi (Figs. 239 and 241) is covered by 
the iliocostalis lumborum. It arises by means of special accessor}' serrations from the inner side 
of the angles of the twelfth to the seventh ribs, and is inserted by thin tendons which i)ass to the 
angles of the sixth to the first ribs and to the transverse process of the last cervical vertebra. 

The iliocostalis cen^icis (Figs. 239, 240, and 241), also termed the cervicalis asccndcns, is a 
slender muscle the origin of which is intimately connected with the iliocostalis dorsi. It comes 
from the upper and middle ribs in a variable manner and is inserted by narrow tendons into the 
transverse processes of the middle cervical vertebrae immediately alongside of the scalenus pos- 
terior (see i)age 175), with the origin of which it may be adherent. 




.—Diagram of ihe airangeraenl of the various portions of Ihe iran^verso-spinalis {>;cmis])inalis, multifidus, 
rotatoria I , 



The longissimus dorsi (Figs. 2,J9 and 241), in addition 10 its common origin with the iJio- 
coslalis lumborum, receives accessory- origins from ihc transverse processes of the lower thoracic 
vertebra;. lis insertions are arranged in an internal and in an external series, and are part^. 
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fleshy, partly tendinous, and their digitations are frequently variable. Those of the internal 
series are inserted into the accessory processes of the upper lumbar vertebra; and into the trans- 
verse processes of the thoracic vertebrae; those of the external series insert into the apices of the 
transverse processes (costal processes) of the upper lumbar vertebra? and into the ribs between 
the angles and the tulxTcles. The serrations of the internal insertions consequently pass to the 
transverse processes and their homologues, while those of the external series run to the ribs or 
homologous parts. 

The longissimus cervicis (Figs. 239, 241, and 242), also known as the transversalis cervicis, 
is the direct continuation of the longissimus dorsi. It arises from the transverse processes of the 
upper thoracic vertebrae, is situated immediately internal to the iliocostalis cervicis, and is inserted 
by tendinous slips into the transverse processes of the upper and middle cervical vertebrae. 

The longissimus capitis* (Figs. 239, 241, and 242) is the only portion of the sacrospinalis 
which extends up to the head. It is situated internal to the longissimus cervicis, with the origin 
of which it is frequently united, and arises by separate short tendinous slips of variable extent 
from the transverse and articular processes of the middle and lower cervical vertebrae and from 
the transverse processes of the upj>er thoracic vertebrae. This muscle often presents a tendinous 
inscription, is inserted by a short tendon into the posterior margin of the mastoid process, and is 
completely concealed by the splenius capitis. The iliocostalis and longissimus cervicis and the 
longissimus cai)itis are situated beneath (in front of) the two sj)lenii. 

The spinalis (Figs. 239 and 241) is composal of the spinalis dorsi, cervicis^ and capitis^ of 
which the spinalis dorsi alone is an independent and constant muscle, the spinalis cervicis being 
inconstant and the spinalis capitis a part of the semispinalis capitis. 

The spinalis dorsi (Figs. 239 and 241) is intimately connected with the tendinous origins 
of the longissimus dorsi which come from the spinous processes of the lumbar vertebrae and takes 
its origin partly from these bony points. It is situated alongside of the spines of the thoracic 
vertebrae and contains numerous tendinous fasciculi. It takes its origin from the s])inous proc- 
esses of the upper lumbar and of the lower thoracic vertebrae and passes to the spines of the 
middle and upper thoracic vertebrae, bridging over one or two of the spinous ])rocesses (usually 
the ninth or the ninth and tenth). 

The spin<ilis cervicis (Fig. 241) is inconstant and, when present, is frequently quite rudi- 
mentar\*. It is a ver\' slender muscle which arises from the spinous processes of the sixth and 
seventh cervical vertebrae and inserts into the spinous processes of the epistropheus (axis) and of 
the third cervical vertebrae. 

An inconstant muscular fasciculus which arises from the spinous processes of the lower cervical and upper thoracic 
vertebral is designated the spinaiis capitis. It forms a portion of the semispinalis capitis, with which it A^ill be described 
(sec page 152). 

The Second Layer* The Transversospinalls. 

The fibers of this layer (Figs. 239 to 242), passing from the transverse to the spinous 
processes, represent in their arrangement a portion of the original trunk musculature which has 

♦ This muscle has also been termed the transversalis capitis^ the com plexus minor ^ and the trachelomastaid. 



152 ATLAS AND TEXT-BOOK OF HUMAN ANATOMY. 

Fic. 241, — The deeper layers of the long muscles of the back. 

On the U-ft side the sacruspinalis has been |>artly removed and the semispinals has been cut and reflected. 

Fig. 242. — The cemcal {K)rtion of the (lee})er layers of the muscles of the back, seen from the side. 

The tra|)czius and splenii have been remDved. 



undtTgonc but slight changes. They are arranged in three layers, each of which is described as 
a sj)ccial muscle, although they are not separated by fascia?, but arc distinguishable from each 
other chiefly by the length of their fasciculi. The semispinalis, the most superficial layer, has the 
longest and consecjuently the most slanting fibers, which bridge over from four to six spinous 
processes; the multifidnSy the middle layer, has fasciculi which pass over two or three vertebral 
sf)ines; and the roiatorcs, forming the deepest layer, either extend over only one spinous process 
{rotatorcs longi) or j)as.s to the next .succeeding vertebra (rolatores brcvi). With the exception of 
the scmispinalis capitis, all of the fibers of the Iransversospinalis end at the spinous process of the 
axis. The semispinalis is absent in the lumbar region, and the rotatores are situated chiefly in 
the thoracic region. 

The semispinalis (Figs. 239, 241, and 242) consists of the semispittalis dorsiy semis pinai is 
ccri'icis, and scmispimilis capitis. 

The semispinalis dorsi (Figs. 239 and 241) and cervicis (Fig. 241) are directly continuous 
without demarcation, the lowermost filx»rs arising from the transverse processes of the lower 
thoracic vertebne, and the uj)permost fasciculi terminating at the spinous process of the axis. 
The muscle is stronger and more fleshy in the neck than it is in the back. The fibers of the 
semispinalis dorsi are intermingled with numerous tendinous fasciculi and are also partly con- 
nected with the spinalis dorsi. The muscle is completely covered by the longissimus dorsi and 
the semisi)inalis cai)ilis. 

The snuis/yiiialis capitis (Fi.f;s. 2:^9, 241 , and 242) is a flat but rather thick muscle and is the 
slroni^est muscle of the neck. As a rule, il consists of two portions which are separated below but 
adherent al)()ve at tlieir insertion a stron.i^er external or semispinal i)ortion and a weaker internal 
or sj)inal portion. The >emis{»inal se.i^nient, sometimes termed the comJ>lcxus^msQS by numerous 
short tendinous slij)s from ihr lransver>e processes of ihe third cervical to the fifth or sixth thoracic 
vertel)r.'e, while the spinal se^nnenl arises from the s])inous i)r()cesses of the lower cervical and of 
the u]>])er ilioracic vertehne (the sp'nuilis capitis). This latter portion is characterized by a tendin- 
ous inscription, and hence is >ometimes termer 1 the bivcntcr cervicis^ and sometimes, when the 
spinalis capitis is absent, its origin extends to the transverse processes of the second to the sixth 
cervit al verteljne. The external [)ortion of the muscle also usually ])Ossesses a broad tendinous 
inscription which is situated above the middle tendon of the ])ivenler. Both portions of the 
muscle unite and ])a^s to the nuchal surface of the (.)cci])ital ]x)ne, where they insert between the 
superior and inferior nuchal lines. 

The multifidus ' 1' i.^s. 241 and 242) consists of the multifulus lumhorum, dorsi, and ceroids^ 
but these seirments taimot be clearlv demarcated from each otln-r. It commences below at the 
])osterior surface of the sacrum and terminates alcove at the spinous ])rocess of the epistropheus 
(axis). It is strongest in the lumbar re.^ion, where it lies directly beneath the longissimus; it is 
weakest in tlie thoracic region, where it is covered by the semisi)inalis dorsi; and in the cervical 



region it is partly concealed by the semispinalis cervicis, to the outer side of which it is covcrc 

the sfmispinalis capitis. In ihc lumbar region the greater portion of its fibers arise from ihe a 
sory and mammillary processes, in the thoracic region from the transverse processes, and in the ] 
•vical region from the articular processes of the four lower cen,'ical vertebra;. The fasciculi 
e intermixed with tendinous fibers and generally extend over two or three vertebne, combining 
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) form a single uninterrupted muscular layer, the deeper portion of which is distinguishable.^ 
Bily with difficulty from the rotatores, part of whose fillers pass in the same direction (Fig. 340). 
The rotatores are composed of the rolaCorcs longi and brmes. They arc small, flat, and! 
lly tendinous muscles which lie immediately upon the vertebral arches throughout the entiP 
J column, but are chiefly developed in the thoracic region. The rotatores breves (F\g. 340) art 
most horizontal and pass from ihe transverse process of one \ertebra to the root of the spinouJ 
roccss of the vertebra next above; the rotatores longi (Fig. 240) extend over one or sometimes 
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Fig. 245. — Superficial and second layers of the abdominal and ];>ectoraI muscles seen from in from. 

On the right side the pectoralis major and the obliquus abdominis extemus have been removed. 



Between the rectus capitis posterior major and the obliquus capitis superior and inferior is situated a small triangle 
(the suboccipital triangle) in which is exposed the posterior arch of the atlas, crossed by the vertebral arter>'. 

THE FASCLC OF THE BACK. 

In the dorsal region there arc but two fasciae worthy of note, the lumbodorsal fascia and the 
nuchal jascia. The upper layer of the flat muscles of the back is covered only by the general 
superficial fascia. 

The lumbodorsal fascia (Figs. 236 to 238) is composed of two layers, the strong posterior 
layer, which is sujx^rficially situated in the back and forms the aponeurosis of the latissimus and 
the serratus j)Osterior inferior, and the anterior or deep layer, which is developed only in the lumbar 
region, where the long muscles of the back are included between the two layers. 

The posterior layer (Figs. 236 and 238) covers the sacrospinalis from behind and extends 
above the uppermost portion of the latissimus to the inferior margin of the aponeurosis of the 
serratus ]X)sterior superior. Although the fascia becomes considerably thinner after it ceases to 
be the ap^)neurosis of the latissimus, it usually still contains distinct tendinous slips. In the 
thoracic region the iX)sterior layer is attached laterally to the angles of the ribs, and is covered by 
the trapezius and by the rhomboidei. 

The anterior layer (Fig. 237) runs from the inner lip of the crest of the ilium to the twelfth 
rib, an.l is attached internally to the transverse processes of the lumbar vertebra?. Its upper 
margin forms a firmer tendinous band which passes from the transverse pn)cess of the first 
lumbar veriehni xo the twelfth ril) and is known as the lumbocostal \ external arcuate ligament 
■'. Fii^. :?5i '. 'rh<^' anterior layer is >inialod between the sacrospinalis and the quadratus lumlx>rum, 
and at the v>i:ut niarLrin oi the saerc^sninali^ the two lavers unite and <:^ive origin to several ol the 
aU^lominal rat>eles. 

The thi:i nuchal fascia :^ >:ttiated beruatn tlie trapezius and also partly Ix-neath the rhom- 
Ixndei. It i^ co!va:rao;:> Uelrw witli t^ie u:>]vr portion of the himlxHlorsal fascia anit extemallv 
with the fascia oi tlie iieek, a:ul the fa^ei.e of ::te twv.' sides arcconnecied in the median line with 
the nuchal liiianient. 
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spinous processes, and which has been termed the transversospinal group. The constitution of the two groups is as 
follows: 

Transverso-costal : — Sacrospinalis, UiocostaliSy longissimus^ and splenius. 

Transverso-spinal: — Spinalis^ semispinalisy muHifiduSj roUUores, inters pinaleSy inter-transvcrsarii posteriores and 
laierales, rectus capitis posterior majors rectus capitis posterior minor, rectus capitis lateralis, obliquus capitis superior, 
and obliquus capitis inferior. — Ed.] 



THE ABDOMINAL MUSCLES. 

The abdominal muscles (Figs. 245 to 250) form the anterior, the lateral, and a portion of 
the posterior abdominal wall, and extend from the lower margin of the thorax to the upper margin 
of the pelvis. They are subdivided into the anterior abdominal, of which three are flat muscles 
and one a straight muscle, and the posterior abdominal, the quadratus lumborum. 

THE ANTERIOR ABDOIONAL MUSCLES. 

THE FLAT ABDOMINAL MUSCLES. 

The flat abdominal muscles (Figs. 245 to 250) include the obliquus externus^ the obliquus 
abdominis internuSy and the transversus abdominis; they are arranged in three layers and 
form the lateral and a portion of the anterior abdominal wall. According to the direction of 
their fibers, the two oblique muscles may be regarded as the direct continuations of the inter- 
costales, the obliquus internus, in particular, being directly continuous with the lower intercostal 
muscles. 

The obliquus abdominis extemus (Figs. 245 to 249) is a broad flat muscle which is aponeu- 
rotic anteriorly and markedly so in its anterior inferior portion. It is situated in the lateral 
pectoral, the hypochondriac, the epigastric, the mesogastric (lateral abdominal and umbilical), 
and the hypogastric (inguinal and pubic) regions. 

It arises by eight fleshy serrations from the eight (fifth to twelfth) lower ribs, the upper five 
serrations intcrdigilating with the lower ones of the serratus anterior, the lower three with those 
of the latissimus dorsi. The majority of the fibers of the muscle, like those of the intercostales 
extemi, run from above downward and from without inward; the superior fibers, however, pass 
somewhat horizontally, while the inferior ones approach a vertical direction. 

The fibers coming from the lower ribs have an extensive fleshy insertion into the outer 
lip of the crest of the ilium, extending anteriorly to the anterior superior spine and posteriorly 
almost to the outer margin of the latissimus dorsi. The remainder of the insertion is aponeurotic 
and passes to the inguinal (Poupart's) ligament, the greater portion of which is formed by the 
tendinous fasciculi of the muscle (see page 163), and to the anterior layer of the sheath of the 
rectus, by means of which it is continued to the linea all>a. Almost the entire anterior abdominal 
surface is consequently aj)oneurotic; especially in the lower abdominal region the muscle fibers 
commence quite at the side. 

The obliquus abdominis extemus is in relation superiorly with the abdominal portion of 
the pectoralis major, externally with the serratus anterior, postero-extemally with the latissimus 
dorsi, with which it forms the lumbar (Petit's) triangle (see page 147), and inferiorly with the 




Fig. 246. — Dittgram of Ihe sulicuiani 



there is formed a triangle, the outer angle of which is directed upward and outward, and which 
constitutes the subcutaneous inguinal {external abdominal) ring (Figs. 245 and 246). The 
margins of the ring are formed by the aponeurosis of the obliquus abdominis extemus, and 
are known as the superior cnis or pillar and the injerior crus or pillar of the ring. 

The upper and outer angle of this triangular slit in the aponeurosis of Ihe external oblique 
muscle is rounded off by fibers which arise from the region of the inguinal ligament and are 
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situated superficially and in front of ihc aponeurosis itself. They are known as the inifrtntroi 
{inlfrcolumnar) fibers or the anlfrior cms or pillar (Figs. 245 and 246). The inner angle is similarly 
rounded off by fibers of variable development which originate at the attachment of ihe inguinal 
ligament to the pubic spine and pass toward the linea alba beneath the aponeurosis. These 
fibers are knott-n as the reflected inguinal {triangular) ligament, or sometimes as the ligamnU 
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0} Colles or the posterior crus CFigs. 24;; and 246). As a result of the presence of the fibers and 
the ligament, the ring becomes irn-gularly quadrangular in shape. 

It is the anterior extremity of a canal, Ihe inguinal canal, which passes obliquely through 
ihe abdominal walls, and transmits the spermatic cord in the male, and the round ligament of the 
uterus in the female. 

I F-T ■ more deUikd •ccounl ol thr inKuinal canal Uic mdcr it Tcfcrrcd lu tnt-bucb uiii ■iImoi tA l(^iogn|dde 
.inaicfy nod I" Ihe Mrtioa upon tplanchiKjc^,) 
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Fig. 250. — The deeper layers of the abdominal muscles. 

On the left side the anterior laver of the sheath of the rectus abdominis and the obliquus abdominis extemus 
have been removed; on the right side, in addition, the rectus abdominis, the pyramidalis, and the obliquus abdominis 
intemus. The external intercostal ligaments have been removed on the left side. 



The obliquus abdominis intemus (Figs. 245, 248 to 250), like the extemus, is a decidedly 
flat muscle. With the exception of the small area in the lumbar triangle it is completely covered 
by the obliquus extemus. It arises from almost the entire length of the middle lip of the crest 
of the ilium, extending anterioriy as far as the anterior superior spine, from the junction of the 
two layers of the lumbodorsal fascia (see page 156), and from the outer two-thirds of the inguinal 
ligament. The direction of the fibers of the upper portion of the muscle is similar to that of the 
intercostales intemi (from without inward and from below upward) ; the middle fibers arc less 
oblique, and the lower ones arc horizontal, those of the lower third even passing slightly from 
without inward and from above downward, like those of the obliquus extemus. 

The posterior fibers coming from the lumbar fascia have fleshy insertions into the lower 
borders of the three lower ribs. The long fibers coming from the iliac crest, as well as the hori- 
zontal and descending fasciculi from the inguinal ligament, pass into the sheath of the rectus, 
the two layers of which are formed by the ap)oneurosis of the obliquus intemus (Fig. 248). 

The muscular portion of the obliquus intemus is broader than that of the extemus and 
consequently approaches much more closely to the sheath of the rectus in the anterior abdominal 
wall, especially in its lower portion (Fig. 249). A variable number of the inferior fibers of the 
obliquus intemus accompany the spermatic cord, as the cremaster (Figs. 245 and 250), as far as 
the testicle, and consequently pass through the extemal abdominal ring as flat isolated fasciculi, 
and in the female a few fibers of the muscle are similarly continued upon the round ligament of 
the uterus. 

The transversus abdominis (Figs. 248 to 250) is a flat, rather thin, and largely a}X)neurotic 
muscle which is completely covered by the obliquus intemus. It arises by flat muscular serrations 
from the inner surface of the six lower ribs and from the cartilages of the seventh to the tenth, 
interdigitating with the serrations of origin of the diaphragm (see page 164). It also arises by an 
aponeurosis from the entire length of the junction of the two layers of the lumbodorsal fascia, 
from the internal lip of the crest of the ilium, and from the outer third of the inguinal ligament. The 
fibers i)ass almost transversely and are attached to the aponeurotic insertion in a curved line, 
the scnu'luuiir line {line oj Spi(^eliits) (Fig. 250), in such a manner that the uppermost fibers 
coming from the ribs ahnost aj)])roach each other in the median line, the middle ones become 
aponeurotic at (|uite a distance from this location, and the inferior fasciculi remain muscular 
for a somewhat greater distance. The u|)|)er two-thirds of the aponeurosis of the transversus, 
together with that of the internus, form the posterior layer of the sheath of the rectus (Fig. 248); 
the lower third toi^^ether with the aponeuroses of the oblicjuus internus and extemus, forms the 
anterior layer of the sheath (Fig. 2j[i)). 




Iliolumbar Ugamenl 
— The quadratus lumbomm sren from the side and somcwhal from behind (iJiagrammalic). 

between the crest of the ilium and the twelfth rib, and consists of two incompletely separated layei 
a posterior and an anterior. The posterior portion (Fig. 251) arises by aponeurotic fibers ^joi 
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the posterior part of the inner lip of ihe crcsl of ihe ilium and from the iliolumbar ligament and 
runs to the inner half of the lower border of the twelfth rib and lo the transverse processes of 
the upper four lumbar vertcbne. The anitrior [xfrlhn of the muscle arises from the transverse 
processes of the lower and middle lumbar vertebrae, the fibers intimately interlacing with those of 
the posterior portion, and inserts into Ihe transverse process of the first lumbar vertebra and into 
the inner half of the last rib. 

The inner half of the quadratus lumborum is placed beneath fpostcrior to) the psoas major, 
and it is situated in front of the anterior layer of the lumbodorsal fascia, which separates it from 
the sacrospinalis. The lateral lumbocostal arch {external arcuate ligament) of ihe diaphragm 
bridges over the insertion of the muscle into the twelfth rib. To the outer side of the muscle there 
is visible the aponeurotic origin of the iransversus abdominis from the lumbodorsal fascia, and 
at the crest of the ilium it borders upon the iliacus. 

Ii draws ihc loai rib dowti- 



THE ABDOmNAL FASCI£. ^H 

The superficial layer of the flat abdominal muscles is covered only by the general superficiaJ 
fascia (Figs. 248 and 249), which is, however, well developed in the lower portion of the abdomen 
in the region of the subcutaneous inguinal ring, where it forms what is known as Scarpa's fascia. 
From this situation it extends downward upon the ihigh and also envelops the spermatic cord as 
the cremasteric fascia. The sheath of the rectus muscle senes as its fascia. 

The inner surface of the abdominal musculature, i.e., the inner surface of the transversus 
abdominis and the posterior surface of the fmstcrlor layer of the sheath of the rectus, is lined by 
the Iransversalis fascia, which also covers the anterior surface of Ihc quadratus lumbonim and is 
especially strong over that muscle. Il b rather firmly adherent to the aponeurosis of the Irans- 
versus and to Ihe posterior layer of the sheath of the rectus; below the semicircular line it is 
frequently very thin and forms the only posterior covering of the rectus abdominis {see page 161 
and Fig, 240). .■\bove the symphysis, it is connected with the so-called adminiculum linea 
alba (sec below!, and at the inguinal (Poupart's) ligament, with the posterior surface of which 
it is adherent, it becomes continuous with the iliac fascia (see page 23i). Superiorly the fascia 
gradually disappears upon the lower surface of the diaphragm. 

The linea alba (Figs. 245 and 248) is formed by the union of the aponeuroses of the flat 
abdominal muscles in the median line of ihe aMomen. It is broader above than lx.low the 
umbilicus and, at the umbilicus itself, it is adherent to the integument. At its insertion into the 
upper margin of the symphysoal cartilage, its posterior surface is reinforced by a triangular fibrous 
expansion, sometimes containing muscle fibers, which passes upward from the superior puU 
ligament and is known as the adminiculum lincce albtr. 

The inguinal ligament (Pou pan's ligament) (Figs. 208 to 210) is also formed by tbc« 
roses and fascia: of the abdomen. It extends as a strong tendinous band from the I 
superior spine of the ilium to the spine of the pubis, some of its fibers radiating at its i 
i and forming an almost horizontal trlv 
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Fig. 252. — The diaphragm and the muscles of the posterior abdominal walL 

The anterior abdominal wall and the abdominal viscera have been removed; the thorax has been bent backward 
so that the lumbar vertebrae are strongly convex forward. 



ligament, the lacutuir ligament {Gimbernafs ligament) (Figs. 212 and 213), which is also con- 
nected with radiating fibers of the fascia of the thigh (see page 231). The reflected inguinal 
ligament {triangular ligament) (Fig. 245) is also formed by radiating fibers from the inguinal 
ligament, which pass to the posterior surface of the anterior layer of the sheath of the rectus (see 
page 159). The inguinal ligament gives origin not only to the flat abdominal muscles, but it also 
furnishes attachment to the fasciae of the abdomen and thigh (see page 231), and the deeper 
layers of the integument are also adherent to it. 

[The ventral portions of the trunk myotomes during their development undergo a considerable amount of differ- 
entiation, forming a number of muscle groups. From each myotome a portion is cut off which comes to He ventral to 
the vertebrae or ribs, forming what is termed the hyposkeletal group of muscles. Similarly the ventral edges of the myo- 
tomes are separated to form band-like muscles, whose fibers are directed longitudinally and which are situated immediately 
adjacent to the mid-ventral line. These constitute what is termed the rectus group. And, finally, the inter\'ening portions 
of the myotomes divide tangentially into three layers, whose fibers assume an oblique or transverse direction and which 
constitute what is known as the oblique group of muscles. 

The abdominal muscles are referable to these groups as follows: 

Hyposkeletal: Psoas major and psoas minor (see p..2io). 

Rectus: Rectus abdominis and pyramidalis. 

Oblique: Obliquus abdominis externus^ obliquus abdominis internus, transversus abdominis, and quadratus 
lumborum. 

It is also probable that the intertransversarii laterales of the lumbar region are properly referable to the oblique 
group. — Ed.] 

THE DIAPHRAGM. 

The diaphragm (Fig. 252) is a single independent muscle, which, from a tO}X)graphical 
standpoint, is best considered with the abdominal muscles. Its shape differs from that of all the 
other skeletal muscles, in that it is a thin and markedly dome-shaped muscle, which is stretched 
across the inferior a])erture of the thorax in such a way that it is convex toward the thorax and 
concave toward the alxlomen. It consists of a central tendinous iX)rtion, the central tendon, and 
of a peripherial muscular ])ortion. 

The muscular fasciculi of the dia])hragm are sulxlivided according to their origin into three 
parts, which arc designated the sternal portion, the costal portion, and the lumbar portion, and of 
these the lumbar portion is the strongest and the sternal portion by far the weakest. The fibers 
of all three portions are inserted into the margins of the central tendon. 

The sternal portion (Figs. 252 and 253) arises from the posterior surface of the xiphoid 
process and consists of but a few slender fasciculi. 

The coslal portion (Figs. 252 and 2$7,) arises by broad tieshy serrations from the inner surface 
of the six lower costal cartilages and from the eleventh and twelfth ribs, being also attached to the 
lumbocostal ligament in this situation, interdigitating with the transversus abdominis and with 
the transversus thoracis, following the curvature of the dome of the diaphragm and passing to the 
central tendon. The fibers of this ])orli()n, ahhough weaker than those of the lumbar portion^ 
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cover a much larger area and form the main portion of the dome of the diaphragm. Between 
the individual serrations of origin there are sometimes linear intervals which contain no muscular 
tissue. 

The greater part of the lumbar portion (Fig. 252) comes from the bodies of the lumbar 
vertebrae. Upon either side there may be distinguished three crura, or pillars, the crus mediale^ 
intermedium^ and laterale. The inner crura, sometimes termed simply the crura, arc by far the 
strongest parts. They arise by tendinous fibers from the anterior surfaces of the third and fourth 
lumbar vertebrae and from the anterior longitudinal ligament and the intervertebral fibrocartilage 
between the two vertebne, and their outer margins soon become muscular while the inner ones 
remain tendinous. They may arise at diflferent levels on the two sides, and when this is the 
case, it is the right crus which is always the longer of the two. The inner tendinous margins unite 
at the level of the twelfth thoracic vertebra or at that of the eleventh intervertebral fibrocartilage 
to form a pointed arch with tendinous margins, which is converted into a short canal by the anterior 
surfaces of the last thoracic and the first lumbar vertebra. The opening so formed gives passage 
to the aorta and is consequently designated the aortic opening (Fig. 252). 

The fibers of the entire lumbar portion, and especially those of the inner crura, pass at first 
almost vertically upward in front of the lumbar column, but just before their insertion into the 
central tendon they follow the cur\'ature of the diaphragm, and in this situation they enclose a 
second opening in the diaphragm, which is elliptical, the long axis being vertically placed. The 
margins of the foramen are purely muscular and, as it gives passage to the esophagus, it is 
known as the esophageal opening. In its formation there usually occurs a decussation of the 
fibers of the two inner crura. 

The middle crura are considerably weaker and more slender than the inner ones. They 
arise by short tendons from the lateral surfaces of the body of the second lumbar vertebra and are 
at first separated from the inner crura by narrow slits, but before their insertion into the central 
tendon they become closely approximated to the muscular tissue of these. 

The outer crura practically arise from the two tendinous lumbocostal arches, the internal and 
external lumbocostal arches (arches oj H alter). The internal lumbocostal arch (internal arcuate 
ligament) passes from the body of the first lumbar vertebra to the lip of the transverse process of 
the same bone, crossing over the psoas major, while the external lumbocostal arch {external 
arcuate ligament) extends from the transverse i)rocess of the first lumbar vertebra to the twelfth 
rib and bridges over the quadratus lumbomm. The slender filnrs of the lateral lumbar j)ortion 
of the diaj)hragm arise chiefly from the internal lumbocostal arch and also from the transverse 
process and lateral margin of the Ixxly of the first lumbar vertebra. Only a few fibers arise from 
the external lumlx>coslal arch and these may be entirely absent; they represent the connection 
between the lumbar and the costal i)ortions of the diaphragm. The fasciculi of the outer crura 
are considerablv shorter than those of the inner and middle ones. 

The central tendon (Fig. 252) is a fibrous layer which may be either reniform or shaped like 
a clover- leaf * and its fasciculi undergo manifold decussations. The convex surface of the central 
tendon is situated anteriorly; the more marked concavity is ])laced j)Osteriorly. In it there may 
be recognized a middle almost plane or but slightly curved portion, which is situated between the 

* The clovcr-leaf form is present when the central tendon extends toward the sternal |x>rtion. 
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two domes of the diaphragm, and two leaflets which are directed posteriorly. The left leaflet is 
the smaller and forms the left dome of the diaphragm; the right is larger and forms the right 
dome. At the base of the right leaflet near its posterior margin is situated a large irregular 
rounded opening, completely within the central tendon, which gives passage to the inferior vena 
cava and is designated the opening for the vena cava {quadrilateral foramen). 

The curvature of the diaphragm is not uniform, but there is a middle lower portion and two 
lateral domes which project markedly toward the thoracic cavity. The right dome is more capa- 
cious and extends to a higher level than the left; its highest point corresponds to the fourth, that 
of the left to the fifth intercostal space. Posteriorly the diaphragm (the lumbar portion) extends 
much lower than it does anteriorly. Its transverse is considerably larger than its sagittal 
diameter. 

The diaphragm possesses a series of foramina and spaces which give passage to vessels or 
nerves. These are: (i) The a(?r/w: (?^enmg, which is only partly formed by the diaphragm; (2) 
the esophageal openings purely muscular and formed entirely by the diaphragm; (3) the opening 
for the vena cava, situated entirely within the tendinous portion of the muscle; and (4) the slit-like 
spaces between the inner and middle crura and between the middle and external crura. The 
latter spaces give passage to the vena azygos, to the vena hemiazygos, and to the S)rmpa- 
t he tic and the splanchnic nerves, which are arranged in a variable manner. In addition to the 
aorta, the aortic opening also transmits the thoracic duct. 

The motor nerve of the diaphragm is the phrenic nerve from the cervical plexus. 

The diaphragm is the chief muscle of respiration. By the contraction of its fibers the domes of the diaphragm 
are drawn downward and the costal jxjrtions are drawn away from contact with the thoracic wall, so that the thoracic 
cavity is increased in size and the abdominal cavity is diminished. 

[The diaphragm, from the developmental standpoint, belongs to the cervical musculature, the muscular tissue which 
it contains being derived from the fourth (and to a certain extent from the third and fifth) cervical myotomes; the entire 
structure lying at one period of the development in the cervical region and later migrating downward to its final posi- 
tion between the thorax and abdomen. Hence it is that it is supplied by the phrenic nerve, which arises from the fourth 
(third to fifth) cervical nerve, and elongates in proportion as the diaphragm recedes toward its final position. — Ed.] 



THE THORAQC MUSCLES. 

The muscles of the thorax (Figs. 245, 247, 253, and 254) are composed of two main groups: 
(i) Those which arise from the thoracic skeleton and insert into the skeleton of the upper extrem- 
ity; these are, consequently, really muscles of the extremity; and (2) the actual muscles of the 
thoracic wall, which are known as the intercostales. 

The first group is arranged in three layers which are not exactly superimposed. The first 
layer is formed by the pectoralis major y the second by the pectoralis minor and the subclavius^ and 
the third by the serratus anterior. 

THE THORAQC MUSCLES OF THE UPPER EXTREMITY. 
The First Layer. The Pectoralis Major* 

The pectoralis major (Fig. 245) is a large, flat, thick muscle which is situated in the sternal, 
infraclavicular, mammary, axillary, and inframammary regions, its outer border forming the 
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ranterior boundary of the axilla. The muscle is approximately triangular in shape, since its origin 
; very extensive and its insertion quite limited. 

It arises by three more or less separated portions, which arc designated as the clavicular, the 
sternocostal, and the abdominal portions. The clavicular portion comes from the sternal half of 
the clavicle, the sternocostal portion from ihe anterior surface of the manubrium and the body of 
the sternum, with accessory digitations from the cartilages of the second to the sixth or seventh rib, 
while the abdominal portion, which is by far the smallest portion of the origin of the muscle, is 
a fiat bundle which is attached to the lower margin of the sternocostal portion and arises by an 
aponeurosis from the anterior layer of the sheath of the rectus abdominis. 

Toward its insertion, the pectorahs major becomes considerably narrower but corrcspond- 
' ingly thicker. Only the fibers of the clavicular portion and the upper fibers of the sternocostal 
j portion pursue their original course, the greater number of the fibers of the sternocostal and 
[ abdominal portions passing from the anterior surface of the muscle toward the posterior surface 
L of the tendon of insertion, so that an extensive twisting of the muscular fasciculi occurs in the 
I outer portion of the muscle. 

The tendon is inserted (Fig. 269) into the entire length of the greater tubercular (anterior 
I bicipital) ridge of the humerus. It consists of a weaker posterior aponeurotic layer and of 
I stronger anterior layer which becomes tendinous immediately before its actual insertion. Both 
[ layers are adherent below; the anterior is formed by the clavicular and by the upper part of the 
I sternocostal portion, the lower by the bulk of the sternocostal and abdominal portions. 

Tendinous fasciculi from the insertion of the pectoralis major not infrequently bridge over. 
the intertubercular (bicipital) groove and pass to the latissimus. These fibers sometimes containi 
muscle fibers (the muscle of Longer). 

The two pectorales arise from the anterior surface of the sternum in such a way that an ai 
is left in the middle of the bone, narrow above and somewhat broader below, which contains noi 
muscular tissue and in which is exposed the sterna! membrane- In this situation the sternal: 
head of the sternocleidomastoid (Fig. 255) (seepage 171) borders immediately upon the pectoralis, 
and at Ihe clavicle the origin of the pectoralis is situated exactly opposite to the clavicular head 
of the sternocleidomastoid. The anterior margin of the deltoid usually borders immediately upon 
the upper convex margin of the pectoralis major, a considerable space between the two muscles, 
known at the delloideo perioral triangle, usually existing only immediately below the clavicle, and 
the cephahc vein (Fig. 291) usually runs in the groove between the two muscles. At its lower 
margin the pectoralis major is continuous with the aponeurosis of the abdominal muscles (the 
sheath of the rectus), and its outer margin borders anteriorly upon the obliquus abdominis cxter- 
nus and posteriorly upon the serratus anterior. The tendon of insertion is situated between the 
deltoid upon one side and the short head of the biceps and the coracobrachialis upon the other; 
I in this situation it is separated from the latissimus by the intertubercular (bicipital) groove. 
I An exceedingly inconstani muscJi-, Ihc slernalti, is quite rarely fuund upon the prriuralis major. It may be preaentj 

upon one or both sides, is elongated, tendinous a( its ciitremilies, and is usually tonnetted with the lendon of Ihe si 
cleidomasloid and Ihe sheath o{ the rectus as well as with the pectoralis major, and usually represents a dislocated p 
of ihe latter muscle. 

The pccloritlis major is supplied by the anlerior thoracic nerves. Together with Ihe latissimus, it adducts Ihe ai 
and when il acta abne, it draws the arm anteriorly and toward the chest and, at the same time, rolales il internally. 



I 
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The Second Layer* The Pectoralis Miiior and the Subclavitis* 

The pectoralis minor (Fig. 245) is a flat triangular muscle which is completely concealed 
by the pectoralis major and, at its insertion, also by the deltoid. It arises by thin tendinous slips, 
frequently indistinctly separated, from the costochondral articulations of the second or third to 
the fifth ribs; it passes upward and outward and becomes markedly narrower toward its short 
tendinous insertion into the tip of the coracoid process. 

It covers the upper portion of the serratus anterior and bridges over the axillary vessels and 
the brachial plexus. 

The pectoralis minor, like the major, is supplied by the anterior thoracic nerves. It drag's down the scapula, or, 
if the scapula be fixed, elevates the ribs, and it can also aid in fixing the scapula. 

The subclavius (Figs. 245 and 269) is a small, elongated, somewhat flattened muscle which 
arises by a tendon from the first costal cartilage alongside of the costoclavicular ligament, and is 
inserted into the under surface of the acromial end of the clavicle between the two portions of 
the coracoclavicular ligament (see page 120). In this situation there is usually a shallow groove 
in the bone. 

The nerve supplying the muscle is the subclavian from the brachial plexus. 

The muscle,, by its contraction, fixes the clavicle in the sternoclavicular joint, and when the shoulder girdle is fixed 
the muscle elevates the first rib. 

The Third Layer* The Serrattis Anterior* 

The serratus anterior (serratus magnus) (Figs. 247, 250) is covered in its upper portion 
by both pectoral muscles; its lower portion is situated in the lateral pectoral region and, immedi- 
ately Ixilow the pectoralis major, is covered only by the integument and fascia, the most inferior 
portion of the muscle, however, being placed beneath the anterior margin of the latissimus. 

The muscle is flat throughout, irregularly quadrilateral in shape, and its middle portion is 
vcr}' thin; it forms a muscular plate which is adapted to the curved surface of the thorax. It 
arises from the first to the ninth ribs by means of individual serrations, the lower five of which 
are distinctly separated and intcrdigitate with the serrations of the origin of the obliquus exter- 
nus abdominis. In the broad muscle sheet formed by the union of the serrations, three por- 
tions, distinctly differentiated by the direction of their fibers, may be recognized. The fibers 
of the upper and lower portions converge toward the insertion of the muscle, while those of the 
middle segment pass in the same direction but in a diverging manner. The upper converging 
portion (Fig. 258) arises as a rather strong muscular mass from the first and second ribs and 
from an intervening tendinous arch; it inserts into the superior angle of the scapula; the middle 
diverging portion is by far the thinnest and weakest part of the muscle and it arises from the 
second * and third ribs and diverges markedly to be inserted into the entire length of the vertebral 
border of the scapula; and the lower converging portion, which is the strongest part of the entire 
muscle, arises from the fifth to the ninth ribs and passes to the inferior angle of the scapula. The 
fibers of the lower portion are the longest and those of the upper portion are the shortest. The 

* The second rib conseiiucntly gives origin to two serrations. 
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Bmusclc is flcshj' thraughout, with ihe exception of the insertion of thf middle [jorlion, which i 
wmetimcs ajKincurotic. 

In order to reach the vertebral border of [he scapula, the scrralus anterior must pass back-V 

'ard for quite a distance along the thoracic wall, to which it is attached by loose connective | 

Vlissue. When the muscle reaches the axillary border of the scapula it passes behind the sub- 1 

I scapularis as far as the vertebral border of the bone and is separated from this muscle by a very I 

lloose connective tissue. Throughout its course it forms the inner wall of the axilla. 

The acrralvis umcrior is supplied by ihc long thoracic nerve from iht brachial pIcNUs, 

When all the dbcrs of the- muscle cnntract simultaneously, they &x the scapula, which is also drawn fot^ard al 
e lime. The upper converging portion draws the superior scapular angle anteriorly; the lower portion pulls the infi 
' angle forwnril and downward, and in the latter case the anterior angle, together with the glenoid cavity, asrends, i 
L elevation of the arm above the horizontal. When the scapula is fixed by the muscles of the back [trapezius, rhomboid^ J 
I levator scaputte), the serratus cun also elevate the ribs ant\ jcl as an accessory muscle of respiration. 

THE HU5CLES OF THE THORAaC WALLS. 

The muscles of the thoracic \\'alls arc the intenoslalcx, the Icvalores costartnn, the subcostales, * 
[and the irann-ersus tlwracis. 

The intercostales (Figs. 247, 250, 253, and 254) occupy the eleven intercostal spaces and are 
I composed of two layers, an external, the intercoslalcs exlerni, and an internal, the intercostales 
. inlerni. The inlercaslales extervi (Figs. 241, 247, 250, and 254) pass from above downward and 
from without inward between the borders of adjacent ribs ; they are short flat muscles which fre- 
quently contain numerous tendinous fibers. They commence posteriorly in the region of the costal I 
tubercles and extend anteriorly as far as the coslochondral articulations, leaving the spaces! 
L between the costal cartilages free. In these spaces arc found tendinous slips which run in thfrfl 
I. same direction as the fibers of the intercostales cxtemi and extend to the margin of the sternum^ J 
■■tiiey are called the external inlercoslal ligaments {ligamenta coruscanlia). 

The inlcrcostalfs Inlerni (Figs. 250, 253, 254) run from above downward and from within out- j 
ward between the borders of adjacent ribs, and they arise from the lower border of the upper rih« 
f of each intercostal space in such a manner that the costal groove is situated between the twQrl 
I muscular layers. They cross the intercostales cxtemi at right angles and arc covered by theml 
except in the spaces between the costal cartilages. They extend anteriorly to the sternum or w' 
I the anterior extremities of the cartilages of jhc false ribs and end posteriorly at the costal angles. 
In the region of the costal cartilaf;es they lie behind the external intercostal ligaments and those 
portions of them occurring in these situations arc also termed the intercartilaginti. Between the 
posterior extremities of the ribs they arc replaced by tendinous structures which are called t 
internal intercostal ligaments. 

The intercostales exlerni are covered almost throughout their entire extent by the thoracic,,! 
r abdominal, and dorsal muscles (pcctoralis major and minor, serratus anterior, obliquus abdominiaj 
['CXlemus, latissimiis, serrati postcriores, rhomboidci), with the exception of a small area between^ 
the trapezius and the laiissimtis (Fig. 238). 

The levatores costarum (Fig. 343), from the course of their fibers, belong to the c.xtemaj 
I intercostal muscles. They are situated in the dorsal thoracic region immediately beside the deeper J 
layers of the long muscles of ihe back, are covered by the sacrospinalis (particularly by t 



170 ATLAS AND TEXT-BOOK OF HUMAN ANATOMY. 

Fig. 253. — The sternum, sternal ends of the clavicles and the ribs, with the intercostales, and the 

trans versus thoracis, seen from behind. 

Fig. 254. — The fifth to the twelfth thoracic vertebrae and the vertebral extremities of the corresponding 

ribs, with the intercostales and subcostales, seen from in front. 
On the left side the intercostal ligaments have been removed. 



iliocostalis), and are divided into the levatores coslarum breves and langi. The levatores coslarum 
breves (Fig. 243) arise from the transverse processes of the seventh cervical to the eleventh thoracic 
vertebrae and insert into the rib next below between the tubercle and the angle. The levatores 
costarum longi (Fig. 243) are found chiefly on the lower ribs and are distinguished from the 
breves in that they pass over one rib and insert into the second below near its costal angle. The 
levatores costarum become markedly broader toward their insertion and usually possess aponeu- 
roses. 

The subcostales (Fig. 254) arc flat muscles which are not always present and vary greatly 
in their development. From the direction of their fibers they arc to be grouped w^ith the internal 
intercostal muscles, with the posterior portion of w^hich they are continuous. They are found 
chiefly in the lower thoracic region and bridge over one or two ribs. They are usually partly 
tendinous both at their origin and at their insertion. 

The transversus thoracis {triangularis sterni) (Fig. 253) is a very thin flat muscle, the 
greater portion of which is tendinous, which arises by a broad aponeurosis from the posterior 
surfaces of the body and xiphoid process of the sternum and inserts by short broad tendinous 
slips into the inner surfaces of the cartilages of the second or third to the sixth ribs. The muscle 
is constant but very variable in its development. 

All the muscles of the intercostal series are supplied by the intercostal nerves which pass, together with the vasa 
intercostalia, between the internal and the external intercostal muscles. 

The intercostal muscles are important muscles of respiration. The great majority of them are muscles of inspiration, 
but the transversus thoracis and the subcostales probably play some part in expiration. 

THE PECTORAL FASCIA. 

The pectoral jascia lies upon the pcctoralis major and the lower portion of the serratus ante- 
rior. The coracoclavicular jascia {costocoracoid membrane) is a much more pronounced layer which 
is situated beneath the pectoralis major and upon the pectoralis minor, covering the subclavius 
and the axillary vessels. It is particularly firm where it lies upon the subclavius and inserts into 
the lower surface of the clavicle. Internally it is inserted into the upper costal cartilages; exter- 
nally it is continuous with the axillary fascia. 

[As was the case in the dorsal region, all the muscles referred to the thoracic region in the above description do 
not strictly belong to the thoracic musculature, but l)elong in part to the musculature of the upper extremity. This is 
true with regard to the muscles of the first three layers, only those described as the muscles of the thoracic walls being 
trunk muscles. 

These may Ix? classified similarly to the abdominal muscles, but owing to the presence of a sternum in the thoracic 
region and to the lessened mobility of the thoracic portion of the spinal column due to the presence of fully developed 
ribs, no representatives of either the rectus or hyjxjskeletal groups occur in this region. The classification is consequently 
as follows: 
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THE MUSCLES OF THE NECK. 
The muscles of the neck (Figs. 256 lo 259 and 267) include ihe platysma, the sternocleido- 
tmastoid, the hyoid muscles, and the deep cervical muscles. The hyoid muscles are subdivided 
into the suprahyoid and the infrahyoid group; the deep cervical muscles are composed of an outer 
group, the scalcni, and of an inner group, the prevertebral muscles. 1 

The platysma ini. subculanfus colli) (Figs. 260 and 267) is a thin, flat, quadrilateral muscle'4 
which is situated in the sulKUtaneous connective tissue in the neck, the upper portion of the chest t 
ind the lower portion of the face. It arises (Fig. 267) from the fascia over the pectoralis major 
md ihe deltoid at the level of the first or second rib, by separate fasciculi which arc frequently 
Bseparaled by interspaces. At the level of the clavicle these fasciculi unite to form a broad, thin, 
I compact muscular layer, which leaves uncovered the anterior cervical region but covers more or 
. extensively the lateral cervical, the sternocleidomastoid, the carotid, and submaxillary ' 
gions, and toward the chin the margins of the two muscles converge and meet each other in the J 
mental region, frequently interlacing. 

Some of the fibers of the platysma are attached to the lower border of the mandible, whi 
' the rest pass over the mandible and appear upon the face, gradually disappearing partly upon the! 
parotideo-massetcric fascia, and partly by intermingling with the risorius and triangularis by I 
which they reach the angle of the mouth. 



The platysma is supplied by the cervical branch of the facial nerve, 
thoracic regions and acts upon [ho angle of the mouth with ihc facial n 
bsda in the facial, ccrvirul, and thoracic regions. 



inkles ihe skin in the cervical and upp« 



The sternocleidomastoideus (Figs. 338, 255, 256, 260, and 262) is a strong, broad, andj 
thick muscle which is situated in the sternocleidomastoid region. It arises by two heads, 
strong, thick, tendinous, sternal head from the anterior surface of the manubrium, and a shor^l 
tendinous, clavicular head from the sternal end of the ciancic. 

The sternal head passes over the sternoclavicular articulation and forms a muscular inter-) 
^lace of varj'ing size, the lesser supraclavicular jossa, by uniting with the clavicular head. It^ 
becomes much wider as it passes upward to assist in forming the thick belly of the muscle andl 
partly conceals the clavicular portion. 

The sternocleidomastoid is inserted into the outer surface of the mastoid process of the tem^ 
poral bone and into the outer half of the superior nuchal line, the anterior portion of the insertion^ 
being effected by a short, the posterior portion by a long tendon. 

The muscle passts obliquely through the neck from below upward and from within outward,j 
At its insertion it borders upon the trapezius fsee page 145), with the anterior margin of whichS 
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Fig. 255. — Superficial layer of the muscles of the neck, seen from in front. 

On the right side the sternohyoid, anterior belly of the digastric, and the submaxillar)* gland have been removed. 

Fig. 256. — Superficial layer of the muscles of the neck, seen from the left side. 
♦ =» External carotid arter>'. 



it forms a triangle in which are situated the splenius capitis, the levator scapulae, the scalcni 
and the inferior belly of the omohyoid. The anterior margin of the muscle borders upon th( 
infrahyoid muscles, bounds the carotid fossa (a deep muscular interspace containing the larg< 
vessels of the neck, /. e., the common carotid arter\' and the internal jugular vein, and the vagui 
ner\'c), and crosses over and conceals the posterior Ix^lly of the digastric and stylohyoid. Th( 
upper part of its anterior margin is also in relation with the parotid gland. 

The sternocleidomastoid together with the trapezius is supplied by the accessorj' nerve. 

When both sternocleidomastoids act together, they draw the head downward and forward; when one muscle act: 
alone, it turns the head obliquely so that the face looks upward and toward the opposite side. 

THE HYOro HUSCLES. 

The Infrahyoid Mtssdes* 

The infrahyoid muscles (Figs. 255, 256, and 258) are situated between the hyoid bone anc 
the upper margin of the thorax, chiefly in the anterior cer\'ical region, and represent a continu 
ation of the rectus abdominis into the neck, being the remains of an originally single muscula: 
layer which is interrupted in the thoracic region. Some of these muscles, like the rectus, hav< 
retained indications rf their original segmental tendinous intersections. The group include: 
the siernoliyoidcuSj the sierfwthyrcoidcus, the thyrcohyoidcus^ and the omvhyoideus. 

The stemohyoideus (Figs. 25:;, 255, 256, and 2>,S) is a flat, long, and rather narrow musch 
which is silualc'd in the suprasternal, thyroid, laryngeal, subhyoid, and hyoid regions. It arise* 
(Fig. 254) from the internal surface of the first costal cartilage and from the posterior surface o; 
the manubrium and the ca])sule of the sterncxdavit ular articiihition, and is covered at its origir 
by the sternal end of the clavicle and the sternal origin of tlie sternocleidomastoid. It passe: 
upward at a slight distance from the median line, becoming somewhat narrower, and is insertec 
into the body of the hyoid bone. It not infrequently exhibits a feebly developed tendinou* 
inscription. 

The stemothyreoideus (,Figs. 253, 255, 256, and 2^S) is broader than the sternohyoid. It: 
origin is similar but more deeply placed (Fig. 254:-, sometimes extending downward as far as tht 
second costal cartilage. The lower portion of the muscle is covered not only by the manubriurr 
and the sternocleidomastoid, but also by the sternohyoid, alihcnigh its outer and inner margin: 
])roject beyond the latter muscle, and its miiidle and j.)articularly its u])per |K.mion are also situatec 
beneath the upper belly ni the omohyoideus. ll forms a broad llat muscle which covers th( 
thyreoid gland, j^isses directly u])\vard, so tliat only a narrow si^ace is left in the median lint 
between ilu- two nuiscles of i)p]K)siie >ides, and is ii^.serird into [\w oblicjue line of the thyreoic 
cartilaL]:e. (For additional details bce ** S]>lanchnoloL:v/' In the space between the twc 
muscles is situated a nortic^n oi the larvnx, the thvreoid udand, antl the trachea. 



THE MUSCLES OF THE NECK. 

The thyreohyoideus (Figs. 255, 156, and 358) appears to be a direct continuation of the 
stcrnothyrcoid. It is a Hat muscle, the greater portion of which is concealed by the upper belly 
of the omohyoid, am! it passes from the oblique line of the thyreoid cartilage to the hyoid bone, 
where it is inserted beside the sternohyoid into the lateral portion of the body and into the base 
of the greater comu. A fasciculus sonielimes passes from this muscle to the thyreoid isthmus 
and is known as the levator glandula lliyreoidea:. 

The otnohyoldeus (Figs. 255, 356, and 258) is a long, flat, narrow muscle which is com- 
posed of two distinctly separated bellies. The tnjerior belly arises from the upper border of the 
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scapula between the inner angle and the notch, sometimes being also attached to the transwrBc 
ligament. It is at first covered by the trapezius and the clavicle and then becomes superficial in 
the greater supraclavicular fossa as it passes lu the |X)sterior margin of the stcmoclcidomastoidcus. 
Beneath the latter it forms a flat intermediate tendon which ts adherent to the cervical fascia and 
(0 the sheath of the great vcssi-ls of the neck. The superior belly commences at the intermediate 
tendon, appeare at the anterior margin of ihe sternocleidomastoid, partly concealed by ihe sterr 
thyreoid and ihyreohyoid, and is inserted immediately alongside of ihe sternohyoid into I 

k lower border of the lateral portion of the hyoid bone in front of the thyreohyoid. 
The inlrahyoiil muscles m supjiJInJ Irom the upper rcrvical nerves ihrtiugh Ihe so-called an 
IlqmiAyind recrives a spcfkl bnn'^h Cnxn ihc same nen'cs, which u-corapaaics Ihe hypiigloual. 
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Fig. 258. — Deep layer of the muscles of the neck, seen from the left side. 

The anterior belly of the digastric, the mylohyoid, the sternocleidomastoid, and the sternal end of the clavicle hav 
been removed. 

Fig. 259. — The deep muscles of the neck, seen from in front. 

On the right side the longus capitis has been drawn outward. 



The infrahyoid muscles depress the hyoid bone, the stemothyreoid draws down the lar\Tix, and the th>Teohyoi< 
approximates the hyoid bone to the larynx. They also act as accessor^' muscles of deglutition, and, by its attachment t< 
the sheath of the great vessels, the omohyoid facilitates the return of blood through the internal jugular \'ein. 

The Soprahyoid Mtfades* 

The suprahyoid muscles (Figs. 255 to 258) lie between the hyoid bone and the mandible 
They are the digastricusy the siylohyoideuSy the myhhyoideus, and the geniohyoideus. 

The digastricus (biventer mandUnda) (Figs. 255, 256, and 258) is a tj-pical two-belliec 
muscle with a distinct cylindrical intermediate tendon which is attached to the hyoid bone. The 
two bellies form an obtuse angle, open above, in which is situated the submaxillar}- sali\*ar}- gland 
The anterior belly is a fairly thick muscle which passes from the intermediate tendon, frequently 
receiving a few tendinous fibers directly from the hyoid bone, to the digastric fossa of the mandible 
where it is inserted by a short tendon. The posterior belly is longer but somewhat weaker thar 
the anterior one. It arises from the mastoid notch of the temporal bone and passes with the 
stylohyoideus to the hyoid region, where it becomes continuous with the intermediate tendon, 

The anterior belly of the digastric lies in the submental and mental regions, between the skir 
and the mylohyoid ; the posterior belly is completely concealed at its origin by the sternocleido- 
mastoid, and further anteriorly it separates the submaxillar}- region from the carotid fossa. 

When the hyoid bone is fixed, the anterior belly depresses the lower jaw and opens the mouth: the posterior beU\ 
draws tne hyoid bt)ne backward and upward and, togtnher with the stylohyi>iii and the infrahyoid muscles, hxes the hvoic 
bone. The p«>sterior belly is supplied by the facial ner\e, the anterior Ix'lly by the myKihyoid nerve from the third dirisior 
of the trigeminus. 

The stylohyoideus (Figs. 235, 256, and 2^^^ arises by a tendon from the styloid process oi 
the temporal bone and runs to the hyoid bone as a flat roundoil muscle alx>ve and almost parallel 
to the fX)sterior belly of the digastric. Before its insertion into ihe U^r.e i: almost always divides 
into two slips, between which the intermediate tendon oi the digastric passos. These shps have 
muscular attachments to the base of the greater comu and to :he :x>s:erior extremity of the bodv 
of the hvoid bone. 

The action of the muscle is similar to that of the iK>steri-T :x\!y . f :>.o viic^str:. Ar..i :: :s al>.-> supplied by the 
facial nerve. 

Between the infrahyoid muscles and the anterior lK>nier of :h: >:.— *..v ";..:.-": j.>: : : -.hj-i- ri-r.-.uir.s a deep space 
b»>unded ab«Me by the {posterior belly oi the digastricus; :h:> i> :hi .:-..,: .•//: ..-.: :: .\r.:ji:~s the great x-essels 
and nerve «>t the ne« k the common carotid arten^*. the interr.a". /uc---' *'«" ■•" "^ ""- "•.•-i-j- r.-. i The lateral wall 
of the pharyr.x tTTViS its tloor. 

The mylohyoideus Fis^s. 256 to 25S and 205 :> .. y\\...:,.7 . ~v.-i. :-,;: nv^scle which is 
situated in the submental and submaxillary resiior.s .ir.^i is • .-.rt.v v\ ■« ;:\\: >v :hc anterior bellv of 
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the digastric. The two muscles of opposite sides unite in the median line in a slightly tendinous 
mylohyoid raphe^ and form a muscular layer which extends across the mandibular arch and 
constitutes the floor of the mouth. 

Each muscle arises (Fig. 257) by a short tendon from the mylohyoid line of the mandible, 
and the majority of the fibers run obliquely to the median raphe, some of them, however, passing 
to the upper border of the body of the hyoid bone. 

The muscle is supplied by the mylohyoid nerve from the third division of the trigeminus. During deglutition it 
elevates the entire floor of the mouth, together ynih the tongue; the hyoid bone is also drawn upward by the fibers inserted 
into it, and when the hyoid bone is fixed, the muscle depresses the lower jaw, assisting the digastric. 

The geniohyoideus (Figs. 257, 258, and 265) is a rather strong, slightly flattened muscle 
which is situated between the muscles of the tongue proper and the mylohyoid, the inner margins 
of the muscles of the two sides being in immediate contact. Each muscle has a tendinous origin 
from the mental spine of the mandible (Fig. 257), and becoming considerably broader as it passes 
backward, has a fleshy insertion into the anterior border and upper surface of the body of the 
hyoid bone. 

The geniohyoid is supplied by fibers from the first and second cervical nerves, which accompany the hypoglossal 
nerve. It draws the hyoid bone forward, or, when the hyoid bone is fixed, it depresses the lower jaw. Together with 
the infrahyoid and the posterior suprahyoid muscles, it fixes the hyoid bone. 

THE DEEP MUSCLES OF THE NECK. 
The Group of the Scaleni* 

The scaleni (Figs. 244, 247, 258, and 259) are composed of three (rarely four) muscles which 
pass from the transverse processes of the cer\'ical vertebrae to the first and second ribs. Their 
origins are concealed by the sternocleidomastoid, but they are partly situated immediately beneath 
the skin in the lateral cervical region. 

The scalenus anterior (Figs. 247, 258, and 259) is a long muscle which is almost wholly 
covered by the sternocleidomastoid and partly so by the inferior belly of the omohyoid. It arises 
by tendinous slips from the anterior tubercles of the transverse processes of the fourth to the sixth 
cer\ical vertebrae, and passes doi\Tiward and forward to the first rib, becoming narrow and tendin- 
ous at its insertion into the scalene tubercle. The anterior surface of the muscle just above the 
insertion Ls provided with an aponeurosis. 

The scalenus medius (Figs. 258 and 259) is longer and usually stronger than the anterior, 
with which it is closely related by its short tendons of origin. It arises from the anterior tubercles 
of all of the cer\'ical vertebra; and is situated to the outer side of and partly beneath the scalenus 
anterior. It is inserted bv a broad short tendon into the outer surface of the first rib about a 
fingerbreadth to the outer side of the scalenus anterior. 

Between the insertions of the scalenus anterior and medius into the first rib there is a spwo^ 
which gives passage to the subclavian artery and to the greater part of the brachial plexuF 

The scalenus posterior (Figs. 244 and 259) is the smallest of the scaleni, and is 
adherent to the medius, from which it is distinguishable only by its separate insert' 
from the transverse processes of the fifth to the seventh cervical vertebrSi i» 
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scalenus medius and ihc levator scapuke, and is inserted by a short tendon into the upper borde 
of the second rib. Its insertion is covered by the upjXT digitalions of the serratus anterior. 

There is txrcasionally present a small independent muscular fasciculus situated between th 
scalenus anterior and medius. It is known as the scalenus minimus, and is inserted into the fin 
rib and alsc^ into the dome of the pleura. 

The sialoni nxvivr their nen*^'-supply partly from the i-en-ii al plexus and jianly ■ the scalenu? p'»stcrior» from sma 
spci'ial branches of the brachial plexus. They elevate the two uj>fx'r ribs. 



THE PREVERTEBRAL CERVICAL HUSCLES. 

The muscles of the prevertebral group (Figs. 23S and 250^ arc* situated to the inner sid 
and above the scaleni, from which they are separated by the transven<* processes of the cer\ic« 
>'ertebne. They are the longus colli^ the longus capitis, and the rtcius ccpiiis anterior. 

The longus colli ^Fig. 259) is a rather thin flat muscle which is situait-d between the cer\'ia 
viscera and the bodies of the upper thoracic and of all of the cer\ical vertebra-. Its upper an 
outer portion is covenxl by the longus capitis, and between the two muscles and to either side c 
the median line thea* is a sjiace, the width of the little nnger, in which may be seen the anteric 
longitudinal ligament of the vertebral colunm. The muscle has ihe form of a very obtuse-angle 
triangle, the obtuse angle being placed at the transverse proce.^ oi the sixth cenical venebra. 

It is composed of three ix>rtions, each of which constitutes a siole of the :n:ir.de. The inm 
portion is the longest, and extends from the body of the third thomcic wnebra tv^ the axis, 
arises by tendinous slijvsi fn^m the Ixxlies of the upper thoracic an.: :ht I -vi r cvn-tcal vertebra 
and insi^ns, ivinlv bv riusciiLr ar.d i anlv bv tendinous tissue, into the ':• vi:^ s c: th^ ui^7<r cenic; 
vencbne. The '^^^r .m*.: <Kt:ir r.nicK ^riscs :y :\s.\ tcncin ;> .::^::..:: rs :- n: the ^nterit 
tulxTcles of :ho :rar.svtrs<.- :nvvss<.> v f th. u::t.rcLr.iv.\i! '.-.r.-/ r.i ..:: : > ::.>^r:--: :r.:: :ht enteric 
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The rectus capitis anterior (minor) (Fig. 259} is a small muscle passing between the allasa 
and the occipital bone and is almost entirely concealed by the longus capitis. It arises from ihel 
base of the atlas and passes upward and inward behind the insertion of the longus capitis, to bel 
inserted into the under surface of the basilar process of the occipital bone. 



Bnih the tunctitin and I he 



of this muscle are inlimateiy connected with ihnsc i>( Ihc pre 



THE FASaS. OF THE NECK. 

In the neck two fascia; may be distinguished: the (crvkal jascia and the prevertebral jascia. 
The cervical fascia is further subdivided into a superficial stronger and a deeper weaker layer. 

The super/idai layer of the een-ical jascia covers the sternohyoid, the stemothyreoid , 
thyreohyoid, the anterior surface of the sternocleidomastoid, the inferior belly of the omohyoid, 
the posteriorbeliyof the digastric, the stylohyoid, the submaxillary gland, and the carotid fossa; i 
is itself concealed by the plalysma. This superficial layer is connected above with the parotideo-a 
masseteric fascia, and also covers in the space between the posterior border of the stemocleidch 
mastoid and the anterior border of the trapcjiius. 

The deep layer 0} the cervital fascia unites with the superficial layer at the anterior border of ■ 
the sternocleidomastoid, so that in the middle of the neck but a single layer of fascia covers thef 
larj-nx and the upper ]X)rtion of the trachea. It covers the |X)sterior surface of the stemoclcido- 1 
mastoid, which is consequently cnsheathed between the two layers, the posterior surface of the ' 
posterior belly of the digastric and of the stylohyoid, the floor of the carotid fossa and the scaleni. 
It is intimately adherent to the intermediate tendon of the omohyoid and behind the manubrium 
of the sternum it extends downward to the first rib, while posteriorly it is continuous with the 
nuchal fascia. 

The prevertebral fascia is a rather dense layer of fascia which covers the prevertebral musclea 
and the anterior surfaces of the cervical and of the upper thoracic vcrtebne. It is separated from I 
the cervical viscera by loose connective tissue. 

[Inlhccprvical ccgionagain the topographical rclatiotuot the muscles arc far from agreeing wiihlhcirdeveloprocntol J 
tclstioDs, many of the muscles described abuve, such as ihc platysma, the stcmucleidomaatmd, and aU the suprabyoict J 
miudcs, with the exception of the geniohyoid, belonging tn the cranial musculature. The true cervical muscles, i. e., Ihote I 
derived fr«n the cervical myolomcs, may be classified as follows: 

Hrpnskclclal: longiu colli, longiu capitis, and ream rapilis anterior. 

Rectus: itrrnohyoideus, stemolhyrtoidetu, Ihyrtahyoideut, and ^mehyoiieus. 

Oblique: scattTii (and probably also the inlerlranniersarii anterimri). 

As has already been pointed out, the musculature of the diaphragm is also derived ftcm the cervical myotomes andS 
il prot>Bbly to be regarded aa a portion of the oblique group. — ED,] 



THE MUSCLES OF THE HEAD. 

The muscles of the head are composed of iwo large and completely inde]>endent groups: (tr 
The cutaneous muscles of the head, i. c, muscles which arise directly or indirectly from t 
cephalic skeleton but which are inserted into the skin of the face or scalp or are situated in the si 
of the face; and (3) the muscles of mastication, which are typical skeletal muscles in every rcspt 
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I'i'f. *^^' 'Mm* MJfi«'rfi< i;il hiyc-r of lh#r facial mu'!rle> and the neighboring muscles of the neck s 

from ihr vi'lir and sli^^htly \xuvc\ in front. 

I'lo /^i 'I hi- orhiMihiri. 'h till sirn from Inrhiriri. 

'Mil u\\%~Jt\v I'ifitliir /.itli ih'- irit(j(urrif'nt has !><•*■ n ri'mov»<l; the lachn'mal {Kirtion is represented in cxMinec 
■frllli tli« tMfi« f (fifirt(iri of tlir orl/it. 



THE MUSCLES OF THE FACE AND OF THE SCALP. 

'I*hr ( iilaiu'oiis inuM lis of the fact' exhibit manifold peculiarities by which they are more 
IrMH dlllrrrnliated from the ordinary skeletal muscles. They jx)ssess no fasciae, they exhibit 1 
It mIIkIu dty.ier of independence, and many of them are so combined and their fibers interlace 
win h at) exlenl llinl it is often purely a matter of choice whether individual fasciculi are regarded 
Mpnliil nuisi h's or as tin* heads of a larger muscle. The arrangement of the facial muscles ii 
Hphhuters or nuist les of closure is also characteristic. The group includes the epicranius 
well a** ihe nuiscles of ihe face j»n)j)er. 

THE EPICRANIUS. 

The opicraniui (Ki^s. :(x^, 2U:, and 2(^4) consists of a middle aponeurosis which envelc 
the ciani\nu, ihe f^nlvo afH^Piruroiua, and of muscles which arise in the frontal and occipital regie 
and uiv it^settiHl into the j^alea. This is thickest in the occipital region, becomes thinner towa 
the (ou'head and |v<ntic\darly towaixl the tem]>les, and gradually loses its aponeurotic charac 
ve>|H*nall\ in ihe lei«|HMal ivgionV It is a^nnectixl to the skin by fibrous connective-tiss 
(um ii \di aiul sepataU^l fixMu the cranial jHTiosieum by Kx^sc* arei^lar tissue. 

riw fr\>Utillis is a \ei\ ihin» bi\Md» anil llal muscle whi».'h is intimately adherent to the si 
ol ilw e\\^bu^\\v l! h,\N ,» bioad oMrjn aNnc tlu' Mr.^raorbi:aI ntarviin, extends over the verti< 
)H>mxM\ v^i il\x' H\^v.;,vl N^'u\ ,r.ul i>» '.v.nv*. Uvi '.:':v^ ::\' c.iua .i''v^:uv.rv^::v\i in the upper jx>rt ion of i 
Ix^uhvWxi 1; ^'.,;> ,;N^^ .'. >»\'\-v-i v^'i;:*'\ \\>.v''. x./.v-^ i- >•. ^. rVvvr. :lu :xv.y bridge of the no; 
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The auricularis anterior (attrahens auricula) (Fig. 260) has a very thin and usually 
quite a small origin from the superficial temporal fascia (see page 184) ; when well developed, 
the muscle extends to the frontalis. It is inserted by a short tendon into the cartilage of the 
auricle and into the cartilaginous external auditory meatus. 

The auricularis superior (attoUens auricula) (Fig. 260) is usually the strongest portion of 
the auricularis. It arises broadly from the galea aponeurotica above the temporal region and 
becomes markedly narrower as it descends to be inserted by a tendon into the upper margin of 
the root of the auricle. 

The auricularis posterior {retrahens auricula) (Fig. 264) consists of one or more flat slender 
fasciculi which arise over the tendon of the sternocleidomastoid and are attached to the posterior 
extremity of the root of the auricle. The transversus nucha (see page 146) which is not infre- 
quently present possibly also belongs to the auricularis posterior. 

The functions of the individual portions of the auricularis arc to move the auricle in the direction of the muscular 
fibers. The innervation is from the facial nerve. 

THE PROPER MUSCLES OF THE FACE. 

The remaining muscles of the face proper are composed of three groups: the palpebral 
muscles, those surrounding the orbital orifice; the oral muscles, those situated about the mouth; 
and the fiasal muscles, those situated upon the nose. 

THE PALPEBRAL MUSCLES. 

The palpebral musculature forms the orbicularis oculi (palpebrarum) (Figs. 260 and 261). 
This is a flat muscle, situated chiefly in the orbital region, which forms a broad ring about the 
entrance to the orbit, and is composed of three portions, the orbital, the palpebral, and the lachry- 
mal portion. Only the last portion possesses a certain degree of independence; the orbital and 
palpebral portions are directly continuous with each other. 

The orbital portion forms the broader external circumference of the muscular ring, and lies 
upon the margin of the orbit immediately beneath the skin. Its broad fasciculi arise from the 
frontal process of the maxilla and the adjacent portion of the frontal bone, and pass in a wide 
curve about the entrance of the orbit to return almost to their starting-point at the inner canthus. 
The muscle is connectcxl with many of its neighbors, particularly with the frontalis, and fibers 
which radiate into the skin of the eyebrow constitute what is termed the corrugator supercilii 
(Figs. 262 and 264), while others which pass to the checks are known as the malar portion of the 
muscle. 

The palpebral portion is the more posterior portion of the muscular ring, and is that part 
of the muscle which is situated within the eyelids. The fibers of the muscles of both the upper 
and the lower lid arise at the inner canthus from a short horizontal tendinous band, the internal 
palpebral ligament, and pass as fine fasciculi in an arched manner to the outer canthus, where they 
arc partially interlaced and form the external palpebral raphe. (For a further description of the 
relations of the fibers in the eyelid itself, see "Atlas and Epitome of Histology," Sobotta-Hub© 

The lachrymal portion, also known as Homer^s muscle (Fig. 261), is a deeply situated porti 
of the muscle, which is connected with the palpebral portion. It arises from the posterior ladb 
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Fig. 262. — The (lcei)er layer of the facial muscles. 

The quadratus labii superioris, zygomaticus, triangularis, quadratus labii infcriuris, the parotideo-masseteric fascia, 
the parotid gland, and a ixjrtion of the su|)erfirial layer of the temjx)ral fascia have l>cen removed. 

Fig. 263. — The oral musculature seen from l^ehind. 
The muscles, together with the integument, have been separated from the bones, and the mucous membrane covering 
the muscles has lx»en removed. 



mal ridge of the lachrymal bone and the fibers pass horizontally across the lachr>'mal sac to the 
margins of the lids, where they decussate and disappear in the fibers of the palpebral portion. (A 
more detailed description will be found in the section upon *'The Eye.") 

The orbicularis oculi, like all of the facial muscles, is supplied by the seventh cranial or facial nerve. 

Its function is to close the palpebral fissure. The fibers of the lachr)'mal portion facilitate the entrance of the 
lachrymal secretion into the lachrymal canaliculi and also assist it onward, and those fibers which pass to the eyebrow and 
the forehead, wrinkle the skin in these regions. 

THE ORAL MUSCLES. 

The muscles of the oral region consist of the buccinator^ of the circular fibers situated about 
the mouth which form the orbicularis oris, of the muscles of the upper lip, of the muscles of the 
lower lip, of muscles which arc situated upon the skin, and of muscles which radiate into the 
angles of the mouth. The great majority of these muscles arc intimately connected with each 
other. 

The quadratus labii superioris (Figs. 260 and 262) is situated in the upper lip in the 
nasal, infraorbital, malar, buccal, and superior labial regions. 

It has in general a triangular shape and arises by three heads: the angular head from the 
bony bridge of the nose in connection with the frontalis and the orbicularis oculi; the infraorbital 
heady arising broadly from the infraorbital margin and covered by the orbital portion of the 
orbicularis oculi; and the zygomatic heady a slender fasciculus from the malar surface of the 
zygomatic tone, which is usually adherent to the lateral radiations of the orbicularis oculi. 

The angular head (In'alor labii superioris aiceque 7iasi) is composed of two portions, an inner 
one passing to the ala of the nose (levator aire nasi), and a stronger outer one which unites with 
the two other heads of the quadratus and i)asses to the musculature of the upper lip near the inner 
side of the angle of the mouth. The infraorbital head {leimtor labii superioris) is the broadest, 
and the somewhat inconstant zygotnatic head (zygomaticus minor) the longest head of the muscle. 
At the insertion of the quadratus labii superioris into the upper lip its muscular fibers interlace 
with those of the orbicularis oris. 

The zygomaticus (zygomaticus inajor) (Fig. 260) is an elongated, rather strong, and easily 
isolated muscle which is situated in the malar, buccal, and oral regions. It has an independent 
origin from the malar surface of the malar bone, close beside the zygomatic head of the quadratus 
labii superioris, and runs to the angle of the mouth, where it fuses with the orbicularis oris and 
the neighboring muscles. 

The risorius or ''smiling" muscle (Figs. 260 and 267) is a thin, approximately triangular 
muscle of variable development which is situated chiefly in the parotideo-masseteric and buccal 
regions. It arises from the parotideo-masseteric fascia (see page 184), sometimes extending 
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Fig. 264. — The deepest layer of the facial muscles and the temporalis. 

The caninus, the zygomatic arch, a portion of the zygomatic bone with the origin of the masseter and the temporal 
fascix have been removed. 

Fig. 265. — The two pterygoidei seen from the inner surface. 

The anterior portion of the skull has been divided in the sagittal plane, and the temporal bone in an oblique plane; 
the tongue and soft palate have been removed. 



anterior border of the muscle is superficial, passing into the orbicularis oris and the other 
muscles of the mouth. It is the strongest muscle in the oral region. 

It arises from the buccinator ridge of the mandible, from the posterior extremity of the alveo- 
lar process of the maxilla, and from the pterygomandibular raphe. The pterygomandibular 
raphe (pterygomaxillary ligament) is embedded in the buccopharyngeal fascia (see page 184) and 
extends from the hamulus of the internal pterygoid plate to the posterior border of the alveolar 
portion of the mandible. It separates the buccinator from the constrictor pharyngis superior 
(see "Splanchnology"). At the angles of the mouth the fibers of the buccinator muscles are directly 
continuous with those of the orbicularis oris, while the posterior surfaces border immediately upon 
the oral mucous membrane. The anterior portion of each muscle is covered by the risorius, the 
triangularis, the zygomaticus, and the caninus, while the posterior portion is situated beneath 
the masseter (see page 183), from which it is separated by a mass of fat, the buccal fat mass 
{Bichafs jot mass). 

The buccinator is perforated by the parotid duct, and the small buccal glands rest 
directly upon the muscle. 

THE NASAL MUSCLES. 

The muscles of the nose are much less important than those of the mouth. The feebly 
developed nasalis (Figs. 262, 264, and 266) is composed of a transverse portion and an alar por- 
tion. The transverse portion is a flat and very thin muscle which arises from the upper jaw and 
is adherent to the angular head of the quadratus labii supcrioris upon the bridge of the nose; it 
is united with its fellow of the opposite side by nieans of a thin aponeurosis termed the compressor 
narium. The alar portion comes from the alveolar jugum of the upper canine tooth and goes to 
the cartilage of the ala of the nose; its greater portion is covered by the quadratus labii supcri- 
oris, although a small ])ortion is also concealed by the orbicularis oris. The ala of the nose 
also receives constantly the insertion of a portion of the angular head of the quadratus labii 
superioris. 

All of the muscles of the face proper are supplied by the facial ncn-c. Their function is to produce the movements 
of expression, closure of the mouth, movemenls of the li})s, and compression of the contents of the mouth (as, in blowing, 
the buccinator). 

THE MUSCLES OF MASTICATION. 

The muscles of mastication arc composed of four strong separate muscles which are divided 
into two grou])s: the first grouj) is formed l^y the masseter and the temporalis; the second by the 
two pterygoidei. 

The masseter (Fig. 262) is a thick, strong, and approximately quadrilateral muscle which 
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Fig. 266. — The deep layers of the facial muscles, the buccinator, and the pterygoids, seen from the side. 

The lower fX)rtion of the temporalis together with the coronoid process of the mandible has been removed; the whole 
of the masseter is also removed and the parotid duct has been severed near its entrance into the buccinator. 

Fig. 267. — The left plat^-sma, seen from the side. 



of the jaw, where it is inserted exactly opposite to the masseter. The outer surface of the muscle 
is usually aponeurotic. 

[The pterygoideus intemus is an elevator of the mandible, assisting the temporalis and masseter. The pterygoideus 
extemus draws the condyle of the mandible and the articular disc forward up>on the articular eminence; when the muscle 
of one side acts alone, it draws forward the mandibular condyle to which it is attached, the other one pivoting 
in the mandibular fossa, and the result being an apparently lateral movement of the mandible. — Ed.] 

The muscles arc supplied by the external and internal pterygoid nerves from the third division of the trigeminus. 

THE FASCLC OF THE HEAD. 

The parolideo-masseteric fascia (Fig. 260) is the layer of fascia which passes over the 
parotid gland and the masseter muscle. At the zygoma it is connected with the temporal fascia, 
at the anterior margin of the masseter with the buccopharyngeal fascia, and at the angle of 
the jaw with the cervical fascia. 

The temporal fascia (Figs. 260 and 262) is the strongest fascia in the head and in its lower 
portion divides into two layers, the superficial and the deepy which are separated by fatty tissue. 
The interspace between the two layers becomes larger as they descend, the superficial layer 
inserting into the anterior, the deep into the posterior border of the zygoma. The upper cir- 
cumference of the temporal fascia is connected with the galea aponeurotica. 

The anterior portion of the buccopharyngeal fascia lies upon the buccinator and is connected 
with the parotideo-massctcric fascia; the j)0stcri()r portion is stronger, more tendinous, and 
covers the inner surface of the pterygoideus internus. In this posterior portion are embedded the 
pierygomamlibular raphe {pierygomaxillary ligament) and the stylomandibular (stylomaxillary) 
ligament (sec ])agc 118). In this situation the fascia forms the postero-latcral wall of the oral 
cavity and the lateral wall of the ])harynx. 

[The cranial musculature, considered from the developmental standpoint, includes several muscles in addition to 
those which are assigned to the head in the alx)ve description, since it is properly to be regarded as consisting of all the 
muscles supplied by the cranial nerves. Among these nerves there exist motor fibers of two different qualities: (i) lateral 
motor nK>ts whose nuclei of origin may he regarded as occu])ying a ])osilion intermediate between the sensory nuclei and 
(2) the median motor roots, which corresjiond in all their essentials to the anterior roots of the s[)inal cord. The lateral 
motor rcKjts, whic h occur in connection with the fifth, seventh, ninth, tenth, and eleventh nerves, are distributed to the 
muscles associated with the embryonic branchial arches, while the median motor roots are represented by the third, 
fourth, sixth, and twelfth nerves, and supply the muscles associated with the eyeball and tongue. 

In accordance with this difference of innervation, which is of great morphological importance, the cranial muscula- 
ture may be (livi(lt<l into two grouj)s: (i) The myomcric muscK^s, su[)plied by median motor roots, and (2) the branchi- 
omeric muscles, supplied l.)y lateral motor rcK^ts. The muscles belonging to the former group as well as certain of those 
belonging to the branc hiomeric group, such as the muscU's of the tym])anum. palate, pharynx, and larynx, will be descrilx-d 
and figurefl in conne( lion with the regions to which they belong, but for the sake of completeness they will 
be inclucled in the classification that follows. In the i lassification of the muscles of each group the individual ner\'e- 
supply may form the l)asis. 
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I. Myomesic Muscles. 

(a) The oculomotor muscles: levator palpfbrct superioris, rectus superior^ rectus medialiSf rectus inferior, and obliquus 

inferior, 

(b) The trochlearis muscles: obliquus superior, 

(c) The abducens muscles: rectus lateralis. 

(d) The hypoglossus muscles: genioglossus, hyoglossus, styloglossus, and lingualis. 

2. Branchiomeric Muscles. 

(fl) The trigeminus muscles: masseter, temporalisy pterygoideus externus, pterygoideus internus, mylohyoideus, digas- 

tricus (anterior belly), tensor palati, and tensor tympani, 
(6) The facialis muscles; stylohyoideus, digastricus (posterior belly), stapedius, platysma^ epicranius, and the 

auricular, palpebral, oral, and nasal muscles as classified above, 
(c) The vago-accessorius muscles: stylopharyngeus, levator veli palatines^ muse, uvultr, palatoglossus^ palatopharyn- 

geus, constrictores pharyngis, the laryngeal muscles, trapezius, and sternocleidomastoideus. — Ed.] 



THE MUSCLES OF THE UPPER EXTREMITY, 

The muscles of the upper extremity are composed of four chief groups: 

I. The muscles of the shoulder^ i. e., muscles which arise from the shoulder-girdle, 
pass through the region of the shoulder, and are inserted into the skeleton of the free upper 
extremity in the vicinity of the shoulder-joint. This group includes the delloideus, the supra- 
spinatuSy the infraspinatus, the teres minor, the subscapularis, and the teres major. 

II. The muscles of the upper arm, i, e,, muscles the greater portion of which are situated 
in the upper arm. This group is subdivided into: (i) The muscles of the flexor surface; (2) 
the muscles of the extensor surface. 

Group II, I, is composed of the biceps brachii, the coracobrachialis, and the brachialis; 
group II, 2, is formed by the triceps brachii (and the anconeus). 

III. The muscles of the forearm, i. e., those of which the greater jx)rtions are situated 
in the forearm. According to their arrangement and position they are composed of three sub- 
di\isions: (i) the muscles of the flexor surface; (2) the muscles of the radial side; (3) the 
muscles of the extensor surface. 

The muscles of the flexor surface are arranged in two layers. , The superficial layer is 
formed by the pronator teres, the palmaris longus, the flexor carpi radialis, the flexor digitorum 
sublimis, and the flexor carpi ulnaris. The deep layer is comjx)sed of the flexor digitorum pro- 
fundus, the flexor pollicis longus, and the pronator quadratus. 

The radial group consists of the brachioradialis, the extensor carpi radialis longus, and 
the extensor carpi radialis brevis. 

In the muscles of the extensor group the supinator holds a s|>ecial position. The remain- 
ing muscles are composed of three subdivisions: (a) A superficial layer, formed by the extensor 
digitorum communis, the extensor digiti V proprius, and the extensor carpi ulnaris; (b) a deep 
oblique layer, formed by the abductor pollicis longus and the extensor pollicis brevis; (c) a deep 
straight layer, composed of the extensor pollicis longus and the extensor indicis proprius. 

IV. The muscles of the hand, ;. e., those which extend between parts of the skelet^ 
die hand* These muscles are subdivided into three groups: (i) The muscles of ti 
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Fig. 268. — The muscles of the posterior surface of the left scapula and the neighboring f>ortion of the 

extensor surface of the upjjer arm. 

The deltoid has been removed ^ith the exception of its origin and insertion; portions of the dorsal muscles inserting 
into the vertebral border of the scapula and also of the latissimus dorsi and pccloralis major have lx?en retained. 

Fig. 269. — The muscles of the anterior surface of the left scapula and the neighboring portion of the 

flexor surface of the upper arm. 
Portions of the thoracic, cervical, and dorsal muscles which insert into the scapula or humerus have been retained. 



eminence; (2) the muscles of the hypothenar eminence; and (3) the lumbricales (four) 
and the interossei (seven). The palmaris brevis is also situated in the hand. The muscles of the 
thenar group are the abductor pollicis brevis^ the flexor pollicis brevis, the opponens pollkis, and 
the adductor pollicis; those of the hypothenar group are the abductor digiti V brevis, the flexor 
digiti V brevis y and the opponens digiti V. The interossei are composed of the interossei dorsales 
(four) and the interossei volares (three). 



THE HUSCLES OF THE SHOULDER* 

The deltoideus (Figs. 268 and 270) is a thick, triangular, markedly curved muscle which 
is situated in the deltoid region. It arises, opposite to the insertion of the trapezius, by short 
tendons from the acromial third of the clavicle and from the border of the acromion, by a wide 
aponeurosis from the entire length of the spine of the scapula, and partly from the infraspinatus 
fascia (see page 207). Its fibers, which are grouped into coarse fasciculi separated by deep inter- 
spaces, converge toward intramuscular septa, so that the muscle rapidly diminishes in size as 
it passes toward its insertion, which is into the deltoid tuberosity of the humerus. The 
upper surface of the insertion is muscular; the lower is tendinous and is separated from 
the greater tubercle of the humerus by a large bursa, the subdeltoid bursa (Fig. 268). 

The anterior border of the deltoid is practically in contact with the clavicular portion of 
the pectoralis major, although between the two muscles there is usually a quite narrow space, 
the deltoideo-pectoral triangle, which becomes broader as it approaches the clavicle and in which 
runs the cephalic vein. The posterior border of the muscle is in relation with the infraspinatus, 
the fascia of which partly covers its under surface, and the entire upper border is in contact with 
the trapezius. Its insertion is embraced by the origin of the brachialis. 

The deltoid is supplied by the axillary (circumflex) nerve. It elevates the arm to the horizontal plane. 

The supraspinatus (Fig. 268) is a triangular, moderately strong muscle which fills the 
supraspinatus fossa and is completely concealed by the insertion of the trapezius. It arises 
from the entire extent of the supraspinatus fossa and from the enveloping supraspinatus fascia. 
The markedly narrowed tendon of insertion passes beneath the acromion and the coracoacromial 
ligament, immediately above the articular capsule of the shoulder-joint (to which it is adherent), 
and is attached to the uppermost facet of the greater tubercle of the humerus. 

The infraspinatus (Fig. 268) is also triangular, but it is stronger and broader than the 
supraspinatus. The outer half of the muscle is covered by the deltoid, while the inner half is 
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immediately beneath the skin in the scapular region (see page 146). The muscle arises from the 
entire surface of the infraspinatus fossa and from the markedly aponeurotic enveloping infraspin- 
atus fascia. The fibers are practically horizontal, and as they converge toward the insertion 
frequently form a kind of intermediate tendon. The terminal tendon is a flat strong tendon, 
and, like that of the supraspinatus, is adherent to the articular capsule of the shoulder- joint; it 
is inserted into the middle facet of the greater tubercle of the humerus. 

The supraspinatus and the infraspinatus are supplied by the suprascapular ner\'c. They rotate the arm outward 
(backward). 

The teres minor is an elongated, quadrangular muscle, situated immediately below the 
infraspinatus, to which it is more or less adherent. It is covered by the infraspinatus fascia, 
from which it takes a partial origin, and in its outer third it is also covered by the deltoideus. 
It arises from the lower part of the infraspinatus fossa and from the middle portion of the 
axillary border of the scapula. The tendon of the muscle is but slightly narrowed and is inserted 
into the lowermost facet of the greater tubercle, being, like the tendons of the preceding muscles, 
also adherent to the articular capsule of the shoulder- joint. 

The teres minor is supplied by the axillary (circumflex) nerve and is an external rotator like the supraspinatus and 
the infraspinatus. 

The teres major (Figs. 268 and 269) is stronger and longer than the teres minor. Its 
origin is covered by the latissimus, being situated between this muscle and the teres minor, and 
it lies along the axillary border of the scapula somewhat nearer to the dorsal surface. It arises 
from the dorsal surface of the lower third of the axillary border of the scapula, extending down- 
ward as far as the inferior angle, and, crossing the long head of the triceps, it terminates in a 
broad thick tendon which is situated in front of that of the latissimus and is inserted with it into 
the entire length of the lesser tubercular ridge (see page 146). 

Between the teres major and minor there is a triangular aperture which is subdiWded by 
the long head of the triceps into an inner triangular and an outer quadrangular space. The 
triangular space gives passage to the circumflex scapular arter)', while the quadrangular space 
transmits the axillary nerve and the posterior circumflex artery of the humerus. 

The teres major is supplied by the subscapular ner\'es. It is an internal rotator of the arm, assisting the latissimus. 

The subscapularis (Fig. 269) is a broad, flat, triangular muscle which completely fills the 
subscapular fossa. The muscle with its fascia is in contact with the serratus anterior by its 
entire width, with the origin of the short head of the biceps and the coracobrachialis by its inser- 
tion, and with the teres major and the origin of the long head of the triceps by its lower border. 
The upper border of the muscle is adjacent to the origin of the omohyoid. 

It arises from the subscapular fossa and from the muscular lines thereon. Its fasciculi 
converge to a number of intermuscular septa, and the strong broad tendon of insertion passes 
over the anterior surface of the articular capsule of the shoulder-joint, to which it is firmly 
adherent, and is attached to the lesser tubercle of the humerus and to the neighboring portion 
of the lesser tubercular ridge. 
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Fig. 270. — The deltoid and muscles of the upper arm seen from the side. 
Fig. 271. — The muscles of the upper arm seen from the side and from behind. 

The part of the antibrachial fascia which covers the anconeus has been removed and the outer head of the triccp 
has been severed and turned aside in either direction. 

Fig. 272. — The muscles of the flexor surface of the upper arm, superficial layer. 

The deltoid has been removed. 

Fig. 273. — The muscles of the flexor surface of the upper arm, deep layer. 
The deltoid and biceps have been removed. 



Immediately below the coracoid process, and on the under surface of the subscapularii 
near its insertion, there is a constant bursa which is a diverticulum of the sjnonal membrane o: 
the shoulder-joint and is known as the subscapular bursa (see page 121). 

The subscapularis is supplied by the subscapular nerves from the brachial plexus. It is an internal rotator o 
the arm. 



THE mUSCLES OF THE UPPER ARIL 

THE MUSCLES OF THE FLEXOR SURFACE. 

Upon either side of the lower portion of the arm there is a distinct intermuscuiar septun 
(Figs. 270 to 273) between the muscles of the fle.xor and those of the extensor surface. Th( 
internal intermuscular septum is the stronger of the two and ends at the internal epicondyle 
the external intermuscular septum is weaker and extends downward as far as the external epicon 
dyle. These septa give origin to muscles of both groups, the external septum furnishing attach 
ment also for the radial group. 

The biceps (Figs. 272 and 273) is a long, large, spindle-shaped muscle which is situatcc 
immediately beneath the brachial fascia in the anterior brachial and cubital regions, and arise; 
by two distinct heads, the long head and the short head. The long head arises from the supragle 
noidal tuberosity of the scapula by means of a long cylindrical tendon, which passes througl 
the canty of the shoulder-joint fsec page 121^ and through the intertulxTcuIar grcx)ve, bcinj 
envelojxxl in the latter situation by the intcrtuhtrcular mucous shcalh .Fig. 273\ The tendoi 
of the short head is short, tlat, and adherent to that of the coracobrachialis; it comes from tb 
coracoid process of the scapula. 

Each head of the biceps forms a cylindrical muscular Ix^lly the short head alnK^st immedi 
ately after its origin^ and the two bellies may remain separated for quite a ilistance, though ii 
immediate contact with one another, but always unite aix>ve the cllK»w-ioin: never before reach 
ins: the middle of the arm) to form a simple muscle. The wi^i<.s: Tar: of ihis muscle is at th 
middle of the arm: and to either side of it a distinct gnxne niay :v recoi:r.izc\l the inttrno 
and cxtiTfhjI b:c:l>:la! i^rooirs. As it passes downward, the rv/.sclo IvCv^nus narrower, and i: 
the region of the elbow-joint it passes into a tendon of insertion which cv>ns:s:s of two jxirtionj 
a deep, tlat, strong tendon and a thin superficial portion known ;•> :h^ \:::r:u< -.hrosus (Figi 
272, 273, 274, and 2gi ». The latter is comjx^sed of suixrficial nuiia:inc ::lxrs fn.^m the tendo: 
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teres major (see page 187), and becomes aponeurotic upon its inner surface. It is frequently 
connected with the latissimus dorsi by a tendinous slip. 

The outer head {anconeus lateralis) (Figs. 270 and 271) arises from the postero-extemal 
surface of the humerus, commencing immediately below the greater tubercle, and from the upper 
half or the upper two-thirds of the external intermuscular septum. The origin of this outer 
head is fibrous above but fleshy below; its fibers run downward and inward to the common 
tendon of the triceps. 

The inner head {anconeus medialis) (Figs. 271 to 273) arises more deeply than the outer one, 
and its fibers are shorter and extend further downward ; as a rule, however, it is not as strong 
as the outer head. It arises from the entire length of the internal intermuscular septum, opposite 
to the brachialis and partly covered by the biceps, from the posterior surface of the humerus 
below the groove for the radial nerve, and from the external intermuscular septum as low down 
as the external epicondyle. The portion of it which comes from the internal intermuscular septum 
and which is not concealed by the biceps, lies immediately beneath the brachial fascia, as does 
also that portion arising from the external intermuscular septum, which is not covered by the outer 
head. A large part of the inner head is concealed by the outer one, and between the origins of 
the inner and outer heads the radial nerve runs in its groove. 

The fibers of the inner and outer heads unite with those of the long head and pass into the 
common extensor tendon, which commences upon the posterior surface of the muscle at about 
the middle of the arm and is inserted chiefly into the olecranon process of the ulna. . The insertion 
not only completely surrounds the olecranon, but also radiates to the ulna and the antibrachial 
fascia. 

The triceps occupies the entire extensor surface of the arm between the intermuscular septa, 
and is consequently situated in the postero-extemal and postero-intemal brachial regions. The 
relations of the long head have already been described (see page 187). The inner head is in 
relation with the brachialis at the internal intermuscular septum, and at the internal epicondyle 
its fibers are continued directly into the anconeus; the outer head, at the external intermuscular 
septum, is in relation successively with the brachialis, the brachioradialis, and sometimes also 
with the extensor carpi radialis longus. 

The triceps is supplied by the radial nerve. It extends the forearm. 

From a functional and topographic standpoint the triceps is associated with the anconeus 
{anconeus quartus) (Figs. 271, 278, and 280), which is situated in the upper part of the forearm, 
and is a flat triangular muscle lying beneath but not adherent to the antibrachial fascia. The 
lower angle of the muscle is placed between the flexor carpi ulnaris and the superficial group of 
extensors. It arises by a short tendon from the external epicondyle, passes over the articular 
capsule of the elbow-joint, to which it is adherent, and is inserted into the upper portion of the 
posterior surface of the ulna immediately below the olecranon. The upper fibers of the muscle 
are usually directly continuous with the lower portion of the inner head of the triceps. 

The anconeus has a function and innervation similar to that of the triceps, and in addition it increases the tension 
of the articular capsule of the elbow-joint. There is frequently a small muscular fasciculus passing between the internal 
epicondyle and the olecranon over the ulnar nerve ; it is known as the epiirochleO'ancaneus, 
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of the biceps, which pass obliquely across the antecubital fossa toward the uhiar side and 
fade away in the antibrachial fascia covering the superficial flexors of the forearm. 

The actual tendon of the biceps muscle passes deep down between the flexor and the radial 
groups of muscles and inserts into the tuberosity of the radius (Figs. 273 and 275). Between 
the tendon of insertion and the radius there is placed a bursa, the bicipitoradial bursa (Fig. 

273)- 

The biceps is supplied by the musculocutaneous nerve. It flexes the forearm, supinates the forearm (in common 
vdxh. the supinator brevis), and increases the tension of the antibrachial fascia. \ third or accessor^' head of the biceps 
is present in rare instances; it arises from the humerus in common ^ith the brachialis. 

The coracobrachialis (Fig. 273) is a long and rather flat muscle, which is placed alongside 
of the short head of the biceps and is almost entirely concealed by this structure. Its short 
tendon of origin, arising from the tip of the coracoid process, is adherent to the short head of 
the biceps and covers the insertion of the subscapularis and the tendons of the latissimus and 
teres major shortly before their insertion. It is inserted into the anterior and internal 
surfaces of the humerus at about its middle, below the lesser tubercular ridge, and into the 
internal intermuscular septum. The muscle possesses a long slit which gives passage to the 
musculocutaneous nerve. 

The coracobrachialis is supplied by the musculocutaneous nerve. It elevates the upper arm, assisting the deltoideus. 

The brachialis (Figs. 273 to 275) is a strong, broad, rather flat, elongated muscle, almost 
entirely concealed by the biceps, which is situated in the lower two-thirds of the flexor surface 
of the arm. It arises from the antero-intemal surface of the humerus, somewhat above the 
middle of the bone and, embracing the insertion of the deltoid, takes origin also from the antero- 
intemal and antero-extemal surfaces of the lower portion of the shaft of the humerus, and from 
the internal and external intermuscular septa, the origin from the internal intermuscular septum 
extending downward almost to the internal condyle. The anterior surface of the muscle is 
distinctly hollowed to accommodate the overlying biceps, and in the lower portion of the arm 
it appears to either side of that muscle. On the outer side it is in relation with the outer head of 
the triceps and with the brachioradialis; on the inner side, it is especially distinct and is in relation 
with the inner head of the triceps. It is inserted into the tuberosity of the ulna by means of a 
strong tendon which is especially well developed upon the anterior surface of the muscle. Its 
insertion is concealed by the tendon of the biceps and also by the superficial flexors of the forearm 
arising from the internal condyle. 

The brachialis is supplied by the musculocutaneous nerve and usually also by the radial. It is a pure flexor of the 
forearm. 

THE HUSCLES OF THE EXTENSOR SURFACE. 

The triceps (Figs. 268 and 270 to 273) is a large elongated muscle which possesses three 
heads. The long head {anconeus longus) (Figs. 268 and 271 to 273) is a somewhat rounded 
muscle which arises by a short tendon from the infraglenoidal tuberosity of the scapula. It 
passes between the teres major and minor, that is to say, in front of the teres minor and behind thf 
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Fig. 274. — The superficial layer of the muscles of the tlexor surface of the forearm together with the 

brachioradialis, seen from in front. 

Fic. 275. — The superficial layer of the muscles of the flexor surface of the forearm after removal of the 

palmaris longus and the flexor carpi radialis, seen from in front and slightly from 
the radial side. 
The brachioradialis is drawTi outward to show the supinator and the insertion of the tendon of the biceps. 



The flexor digitorum sublimis (Figs. 274 to 276) is concealed at its origin by the palmaris 
longus and the flexor carpi radialis, and the greater portion of its ulnar border is covered by the 
flexor carpi ubiaris. The main origin of the muscle, the humeral heady forms the deepest portion 
of the common tendon arising from the internal epicondyle, while the second head, the radial 
heady arises by a flat tendon from the x-olar surface and border of the radius below the insertion 
of the supinator. The two heads are connected by a tendinous arch beneath which passes the 
median ner\'ey and unite to form a broad and strong muscular belly which is usually composed 
of two distinct porticms, a superficial and a deep. The deep portion receiMes the oblique fibers 
from the radius and soon gi\'es off the tendons for the index and little fingers, while the tendons for 
the middle and ring fingers proceed from the superficial portion. The four tendons, which 
frequently do not become independent until near the wrist >joint« run through a synovial sheath 
together with the tendons of the deep flexor and pass beneath the trans\'erse carpal ligament 
to the middle phalanges of the second to the fifth fingers see pagie 205 ^ 



Tlie fteiur digitorum subUmis b exclusi\'ely supplier! by the =:edim nerw. I: Seses tbe -^^iiiV pkilan^es of the 
four fingers^ 
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Fig. 277. — The deep layer of the muscles of the llexor surface of the forearm after removal of 

superficial layer, seen from in front. 

Fig. 278. — The muscles of the forearm seen from the radial side. 



middle and lower thirds of the bone, and from the adjacent portion of the interosseous membrai 
Four parallel tendons are soon given off, the one situated nearest to the radial side coming fn 
a separate muscular belly composed of the fibers proceeding from the interosseous membrai 
These tendons run in the same svTiovial sheath as do those of the tlexor sublimis and pass benec 
the transverse carpal ligament (the anterior annular ligament) to terminate upon the ungi 
phalanges of the second to the fifth fingers (see page 205). 

The ulnar half of the muscle is supplied by the ulnar ner>'e, the radial half by the median nerve. It flexes 
terminal phalanges of the four fingers. 

The flexor poUicis longus (Figs. 275 to 277) is a spindle-shaped muscle placed imn 
diately alongside of the fle.xor digilorum profundis; it is penniform above and semi{>ennifoi 
below. It arises from the volar surface of the radius between the insertion of the supinai 
and the upjx^r border of the pronator quadratus. It also usually receives a slender fascicuh 
frequently aponeurotic, from the coronoid process and from the internal condyle; this orig 
however, which is known as the humeral head, does not come directly from the bone but from t 
muscular mass of the superficial flexors. The muscle becomes tendinous almost immediate 
below its origin, the up})er }X)rti()n receiving the muscular fibers from either side, the lower ix)rti 
from the radial side onlv, and the tendon runs in its own tendon-sheath beneath the transvei 
carpal ligament and passes between the two heads of the flexor poUicis brevis to the ungi 
phalanx of the thumb. 

The muscU* is .supi)li{'(l l>v the ini'di.in ncnv. It ik-xcs tin* terminal ])halanx of the thumb. 

The pronator quadratus (Figs. 277 and 2S.\) is a flat quadrilateral muscle which is cc 
cealed by all iht- tendons of the tlexor muscles and lies u|)on the volar surfaces of lx)th bones 
the forearm toward their distal extremities. It arises from the volar border of the ulna a 
is inserted into the volar surface and border of the radius, both its origin and insertion bei 
usually by short aj)oneuroses. 

The muscle is supplied l>y the median nerve (volar interosseous nerve) and pronatcs the forearm. 

THE RADIAL GROUP OF THE MUSCLES OF THE FOREARM. 

The three muscles of tlie radial group are ])]aced at the radial side of the forearm and 
the lower portion of the arm in the so-called radial region, between the flexors and the extenso 
The brachioradialis belongs more to the ilexor surface, hut the other two muscles are upon t 
extensor side of the forearm, and while the supcrlkial layers of both llexor and extensor muscles < 
adherent to the fascia of the forearm, the extensor carj)i radialis brevis is the only muscle of t 
radial group in which a similar relation obtains. 

The brachioradialis {supinator loni^iis) (Figs. 270, 271, and 274 to 279) is a very long t 
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muscle which is in immediate relation in the forearm with the superficial layer of the flexor 
surface (see page 191). 

It arises from the external intermuscular septum of the upper arm, where it is in immediate 
relation with the outer portion of the brachialis on the one side and with the outer head (or inner 
head, see page 190) of the triceps on the other (Figs. 270 and 271). The origin ends some 
distance above the external epicondyle. In the forearm the brachioradialis becomes somewhat 
narrower, covers the supinator and the insertion of the pronator teres (Figs. 274 and 275), and, 
in the middle of the forearm, terminates in a flat tendon which runs over the insertion of the 
pronator quadratus to be attached to the upper end of the styloid process of the radius. 
The radial nerve passes between the outer portion of the brachialis and the brachioradialis. 

The muscle is supplied by the radial nerve. It Ls practically a flexor of the forearm, and the name, supinator 
longus, formerly applied to it, docs not correctly state its function. 

The extensor carpi radialis longus (radialis externus longus) (Figs. 270, 271, and 278) 
is a long flat muscle resembling the brachioradialis. It arises as a direct continuation of the 
origin of the latter muscle, from the lower end of the external intermuscular septum of the upper 
arm and from the external epicondyle opposite to the lowermost ]X)rtion of the inner head of the 
triceps (Figs. 270 and 271) (see page 190), and terminates above the middle of the forearm in 
a somewhat flattened tendon. It lies immediately adjacent to the brachioradialis (upon its 
ulnar side and somewhat posteriorly), covers the volar and lateral surfaces of the radius, passes 
beneath the dorsal carpal ligament, and inserts into the dorsal surface of the base of the second 
metacarpal bone (see also page 203). 

The extensor carpi radialis brevis (radialis externus breins) (Figs. 270, 271, and 278) 
lies immediately beside the longus. It arises just below the latter muscle from the external 
epicondyle, the antibrachial fascia, and the articular capsule of the ell^)w -joint ; it covers the 
lateral surface of the radius and becomes tendinous somewhat below the middle of the forearm. 
The flattened tendon is longer than that of the longus, with which it passes beneath the dorsal 
carpal ligament, and is inserted into the base of the third mctacar])al lx)ne. 

Both extensorcs carpi radiales are su])plied by the radial nerve. Together with the extensor 
carpi ulnaris they produce dorsal flexion; and with the flexor caq)i radialis they effect radial 
flexion (radial abduction). Their tendons are crossed in the forearm by the extensor pollicis 
brevis and the abductor pollicis longus, and their insertions are crossed by the tendon of the 
extensor pollicis longus. 

THE MUSCLES OF THE EXTENSOR SURFACE. 

With the excei)tion of the supinators, the extensors are situated to the ulnar side of the 
radial grouj). 

The supinator {supinator brrcis) (Figs. 275 to 277 and 280) is a flat muscle which curves 
about the upper extremity of the radius and is in relation with many of the muscles of the fore- 
arm. Its origin is concealed by the anconeus, its middle {portion by the superficial extensors, 
and its anterior (volar) portion by the radial group and the i)ronator teres. The insertion of the 
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Fig. 279. — The superficial layer of muscles of the extensor surface of the forearm. 
Fig. 280. — The deep layer of muscles of the extensor surface of the forearm. 

The superficial layer of the extensors has been removed, the ca\'ities of the dorsal carpal ligament have been opened 
and the tendons of the superficial muscles removed. 



muscle is in immediate relation with the insertion of the tendon of the biceps and with the bicipito- 
radial bursa. 

It arises from the external epicondyle of the humenis, from the radial lateral and annular 
ligaments of the elbow-joint, and from the supinator ridge of the ulna. It is tendinous at its 
origin and usually exhibits a superficial aponeurosis in the middle of its course. Some of the 
fibers run almost horizontally and some of them obliquely forw^ard and do>Miward, passing to 
the upper, outer, and lower portion of the tuberosity of the radius and to the volar surface and 
border, the outer surface, the dorsal surface and border of the same bone. The fibers passing 
to the volar border terminate immediately above the insertion of the pronator (radii) teres. 

The muscle usually consists of a superficial and of a deep portion which are not sharply 
diCFerentiated, and between the two portions the deep (posterior interosseous) branch of the radial 
nerve passes. 

The supinator is supplied by the radial nerve. As its name indicates, it supinates the forearm. 

THE SUPERFICIAL LAYER OP THE EXTENSORS. 

This layer consists of three muscles, adherent to each other at their origins, which are partly 
in common with the extensor carpi radialis brcvis from the external epicondyle of the humerus 
and the antibrachial fascia, and they terminate in tendons which are distinctly directed toward 
the ulnar side and pass beneath the dorsal carpal ligament to the back of the hand. They are 
situated in the dorsal region of the forearm, chiefly upon the dorsal surface of the ulna (and upon 
the supinator above), and are in relation externally with the extensor carpi radialis brevis, inter- 
nally with the anconeus and below with the flexor carpi ulnaris. 

The extensor digitonim commimis (Figs. 278, 279, and 289) is a broad, flat, strong 
muscle which arises from the external epicondyle of the humerus and the antibrachial 
fascia; it is intimately adherent to the extensor digili V and partly to the extensor carpi radialis 
brevis. Somewhat below the middle of the forearm it divides into three (or four) beUies 
(Fig. 279) which terminate in round tendons; the ulnar one gives off" tendons for both the ring 
and little fingers when only three bellies are present. The tendons pass beneath the dorsal 
car{3al ligament to the back of the hand (Fig. 289), where those for the ulnar fingers are 
connected by slender transverse or oblique tendinous fasciculi, the juncturcB tendinunu In the 
fingers, these tendons form the main portion of the dorsal aponeurosis. 

The extensor digiti V proprius (Figs. 279 and 289) is a thin slender muscle which is so 
closely connected with the extensor digitorum communis that it seems to be a part of it. Its 
slender tendon passes through a separate compartment in the dorsal carpal ligament to the 
dorsal aponeurosis of the little finger (Fig. 281) and is sometimes double, taking the place of the 
tendon of the extensor communis to the little finger, which may be poorly developed or even 
absent (Fig. 289). 
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Both muscles are supplied from the radial' ncr\'e. They extend the four ulnar fingers, especially their proxima) 
phalanges 

The extensor carpi ulnaris (ulnaris externus) (Figs. 279 and 289) arises together with the 
two other muscles of this group from the external epicondyle of the humerus, and also from the 
articular capsule of the elbow-:joint and quite extensively from the antibrachial fascia, with which 
the muscle is adherent for almost half of its entire length. It is in relation above with the anco- 
neus and lower down is separated from the flexor carpi ulnaris by the dorsal border of the ulna. 
It passes over the dorsal surface of the ulna, becomes tendinous in the low^r third of the forearm, 
runs beneath the dorsal caqjal ligament, and inserts into the base of the fifth metacarpal bone. 

The extensor carpi ulnaris is supplied from the radial nerve. When acting with the extensores car])i radiales. it 
])roduces dorsal flexion, and together with the flexor caqn ulnaris it effects ulnar fli-xion (ulnar abduction). 

THE DEEP OBLIQUE GROUP OF EXTENSORS. 

This layer is differentiated from the deep straight group by the fact that only the origins 
of the muscles comprising it are concealed by the superficial extensors. The muscles become 
superficial below and cross the tendons of both extensores carpi radiales in the lower third of the 
forearm. Like the muscles of the deep flexor group, they pass over only the wrist-joint. 

The abductor poUicis longus {extensor ossis metacarpi pollicis) (Figs. 279, 280, and 289), 
the outermost of the group, is a flat strong muscle, the origin of which is completely concealed by 
the superficial group of extensors. It has a long pointed origin from the dorsal surface of the 
ulna and also arises from the interosseous membrane and from the dorsal surface of the radius 
below the insertion of the supinator. In the lower third of the forearm it crosses, together with 
the extensor ]X)llicis brevis, the tendons of the e.xtensores carpi radiales at an acute angle and 
terminates in a tendon (or two tendons) which passes beneath the dorsal caq)al ligament to be 
inserted chiefly into the base of the metacarpal bone of the thumb. Tendinous fibers usually 
radiate also to the greater multangular bone and to the abductor ])oUicis brevis (see page 199). 

The muscle is supplitnl from the radial ner\'e. It abducts the thumb and also assists in the extension of this digit. 

The extensor pollicis brevis (Figs. 279, 280, and 289) is situated more to the ulnar side 
and is by far the weakest muscle of the group. It is a slender muscle, situated immediately 
alongside of the abductor, and arises from the interosseous membrane and from the dorsal surface 
of the radius. It crosses the tendons of the extensores carpi radiales and its slender tendon 
passes through the same compartment as the abductor (Fig. 289) and is inserted into the dorsal 
aiX)neurosis of the first phalanx of the thumb. 

It is supplied from the radial nerve. It extends and abducts the first phalanx of the thumb. 

THE DEEP STRAIGHT GROUP OF EXTENSORS. 

The muscles of this group lie immediately to the ulnar side of the preceding, but they are 
deeply placed in the forearm and are^ompletely concealed by the superficial extensors. 

The extensor pollicis longus (Figs. 279, 280, and 289) is stronger than the brevis. It 
arises from the dorsal surface of the ulna and from the interosseous membrane and forms a 
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Fig. 281. — Tendons and mascies (interossei dorsales) of the dorsum of the hand. 
The dorsal caq^al ligament is retained, the rest of the dorsal fascia being removed. 

Fig. 282. — The palmar aponeurosis and the palmaris brevis. 
The thenar and hypothenar muscles are shown covered by the fascia. 



long, slender, muscular belly which passes downward to the wrist-joint beside the extcns 
digitorum communis. Just before reaching the wrist it terminates in a tendon which pass 
through a special compartment in the dorsal carpal ligament (Fig. 289), crosses* the tendo 
of the extensores carpi radiales immediately T3efore their insertion, and is attached to the ungu 
♦phalanx of the thumb, being partly adherent to the tendon of the extensor pollicis brevis. 

This muscle is also supplied from the radial nerve. It extends the ungual phalanx of the thumb and assists the acti 
of the abductor. 

The extensor indicis proprius (the indicator) (Figs. 279, 280, and 289) is a long slcnd 
muscle situated to the ulnar side of the extensor pollicis longus. It arises chiefly from the dors 
surface of the ulna, receiving additional fibers from the interosseous membrane, is complete 
concealed by the extensor digitorum communis, and passes through the dorsal carpal lig 
ment in the same compartment with the latter muscle (Fig. 289). Just above the wrist-joi 
it terminates in a tendon which runs on the dorsum of the hand alongside of the tendon of tl 
communis for the index-finger and forms with this tendon the dorsal aponeurosis of that finger. 

It is su]>plied from the radial nerve. It aids in the extension of the index-finger. 

THE MUSCLES OF THE HAND* 

The thenar and hypothenar eminences occupy respectively the • radial and ulnar bo 
dcrs of the hand, but the flexor tendons and lumbricalcs, running in the middle of the pahn, a 
covered by a strong aponeurosis which is usually a direct radiation of the tendon of the palmai 
longus fsee page 193) and is known as the palmar aponeurosis (Fig. 284) (the palmar fasciii 
This aponeurosis is always connected with the transverse cari)al ligament and gradually fad 
away upon either side into the fascia of the thenar and hypothenar eminences. It is narrow 
the transverse carpal ligament and becomes broader as it passes downward toward the finger 
and its longitudinal fasciculi, which gradually disap})ear in the integument over the bases of tl 
proximal phalanges of the second to the fifth fingers, are united in the distal ])orlion of the ])al 
by transverse fasciculi, which close in the inlers])aces lying between the longitudinal fascici 
passing to the individual fingers. These s})aces give passage to the vessels and nerves for ll 
margins of the lingers, and beneath them are situated the lumbricales. 

The ulnar margin of the denser central portion of the palmar a])oneurosis and the iranswr: 
car})al ligament give origin to a muscle which {)asses over the muscles of the hypothenar cm 
nence and the ulnar vessels to the integument at the ulnar border of the hand. This muscle 
situated entirely witliin the superficial fascia of the j)alm, varies in ils development in (lifierei 
individuals, and is termed tlie palmaris brevis (Fig. 282). 

♦This crossing occurs within ihc dorsal carpal lijjjamcnl, s«j that the Icndon-shcaths also cross each olhcr (see t 
descrij)tioii of the tcndon-shcaths of the hand, page 203). 
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they terminate in short tendons which radiate into the dorsal aponeuroses of the basal phalanges 
(see page 205) (Fig, 286), the middle finger receiving the tendons of the second and third 
muscles, while the tendon of the first passes to the radial side of the index-finger, and 
that of the last to the ulnar side of the ring-finger. 

The interossei volares (Figs. 284 and 2S7) are three in number and arc deeply placed in 
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die palm, the two ulnar muscles (the second and third) being situated beside the abductor poUicis 
and the first or radial one beneath the latter muscle. They arise by a single head, the first one 
coming from the ulnar border of the metacarpal bone of the index-finger and the second and third 
from the radial sides of the fourth and fifth metacarpal bones. Each muscle is inserted into the 
extensor tendon of the finger from the metacarpal bone of which it takes its origin. The 
aBdex-finger consequentiy receives the tendon of an interosseusdorsalis u^q itST^AoA'^i&.^'aas^ 




Fig. 2S7.— Diagram of the 
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It is supplied by the superficial volar branch of the ulnar nerve and is a tensor of the skin of the ulnar border 
of the hand. 

THE MUSCLES OF THE. THENAR EMINENCE. 

The abductor poUicis brevis (Figs. 285 and 290) is the most superficial of the muscles of 
the thenar eminence. It arises by a broad short tendon from the tuberosity of the navicular bone 
and from the transverse carpal ligament, becomes markedly narrower toward its insertion, and 
is attached by means of a short tendon, containing the radial sesamoid bone, to the base of the first 
phalanx of the thumb. It is usually adherent to the adjacent tendon of the abductor pollicis 
longus (see page 197). 

It is supplied by the median nerve and abducts the thumb. 

The opponens pollicis (Figs. 283, 284, and 290) is a rather short, moderately strong muscle, 
the greater portion of which is concealed by the abductor brevis. It arises from the tuberosity 
of the greater multangular bone (the trapezium) and from the transverse carpal ligament and 
inserts by oblique, partly tendinous fibers into the entire length of the radial border of the meta- 
carpal bone of the thumb. 

It is supplied by the median nerve and opposes the thumb. 

The flexor pollicis brevis (Figs. 283 and 284) is situated on the ulnar side of the abductor 
and is only partly concealed by the latter muscle. It consists of a sui)erficial or radial and a deep 
or ulnar head. The superficial head arises from the transverse carpal ligament beside and distal 
to the origins of the abductor and the opponens, it conceals the ulnar border of the latter muscle, 
becomes adherent to the ulnar or deep head, and is attached to the basal phalanx of the thumb 
by means of the radial sesamoid bone. The deep head arises from the bottom of the carpal canal, 
chiefly from the palmar surfaces of the lesser multangular (tra})ezoid) and cajntate (os magnum) 
bones, is adherent to the oblique fibers of the abductor j>oHicis, and passes to the ulnar sesamoid 
bone and to the ulnar side of the basal phalanx of the thumb. The deeper j>ortions of the two 
heads are adherent, but the superficial portions form a groove for the tendon of the flexor {)ollicis 
longus. 

Both heads together flex the first phalanx of the thumb; the radial head assists ()p|K)sition, the ulnar aids adduction. 
The radial head Ls supi)Hed by the median nerve, the ulnar by the deep volar brant h of the ulnar nerve. 

[The description of the muscle given alxjvc follows the plan which is usual in anatomical text -books. Comparative 
anatomy shows very clearly, however, that the two heads are really of very ditlcront significance, the radial head being the 
true flexor brevis pollicis, while the ulnar head is a portion of the adductor. This is indicated in the human 
hand by the different ner\'e-supply of the two heads. — Ed.] 

The adductor pollicis (Figs. 283, 284, and 290) is situated in the depths of the palm. It is 
covered by the palmar aponeurosis, by the tendons of the fle.xores digitorum, and by the lum- 
bricales, and rests upon the interosseus volaris I (and dorsalis I). Some of its fibers, which have 
an oblique direction and are intimately connected with the deep head of the flexor brevis, arise at 
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Fig. 283. — The palmar muscles after removal of the palmar aponeurosis. 

The lendon-shcalh of the middle finger has been split lengthwise. 

Fig. 284. — The deep layer of the palmar muscles. 

The transverse carpal ligament and the abductores digiti \* and pollicis brevis have been removed. The tendons 
of the long fle.xors have been removed from the carpal canal and, after splitting the tendon-sheaths of the fingers, 
have been partly removed and partly drawn aside. 



the bottom of the carpal canal from the palmar surfaces of the lesser multangular (trapezoid) 
and capitate (os magnum) bones, but the greater number arise from the palmar surface of the 
shaft of the third metacarpal bone, and pass almost horizontally toward the narrow tendon of 
insertion which is attached to the basal phalanx of the thumb by means of the ulnar sesamoid 
bone. 

The muscle is supplied by the ulnar nerve. It adducts the thumb, /. f., approximates the thumb and index-finger. 

THE MUSCLES OF THE HYPOTHENAR EBUNENCE. 

The abductor digiti quinti (Figs. 285 and 290) is the strongest and innermost muscle of the 
group. It arises from the pisiform bone, sometimes also from the transverse carpal ligament, 
and is inserted into the ulnar border of the dorsal aponeurosis of the little finger. 

It is supplied by the ulnar nerve, and alxlucts the little finger, /. r., separates the little from the ring finger. 

The flexor digiti quinti brevis (Figs. 285 and 286) arises from the transverse carpal liga- 
ment and from the hamulus of the hamate (unciform) bone. It is a small slender muscle situated 
to the radial side of the abductor and may be entirely absent, or fused with the opponens. Its 
short tendon of insertion is attached beside that of the abductor into the basal phalanx of the little 
finger. 

It is su{)[)licfl by the ulnar nrrw. It flews the first j)h:ilanx of tlic little finger. 

The opponens digiti quinti (Figs. 283, 284, and 290) arises together with the preceding 
muscle and runs lo the ulnar border of the metacar])al bone of the little finger. 

It also is supplied by the ulnar nerve and opi)oses the little finger. 

THE INTEROSSEI AND THE LUMBRICALES. 

The interossei completely fill the interspaces between the metacarpal bones. Those mus- 
cles situated nearer to the dorsal surface are known as the interossei dorsales, those nearer the 
palmar surface as the interossei vol ares. 

The four interossei dorsales (Figs. 281, 285, and 289) are located in the dorsal portions 
of the four interosseous spaces, the largest being the interosseus dorsalis primus, which is situated 
between the metacarpal tones of the thumb and index-finger. They arise by two heads from 
the opposite surfaces of the contiguous metacarpal bones and are the only muscles w^hich are partly 
visible beneath the fascia upon the back of the hand. Near the heads of the metacarpal bones 
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the tendon of an interosseus volaris upon its ulnar side; the middle finger has two interossei 
dorsales; the ring-finger has a volar tendon upon its radial, and a dorsal tendon upon its ulnar 
side; and the little finger received a single tendon, that of the third interosseus volaris, upon its 
radial side. The interossei dorsales are posterior and the interossei volares anterior to the trans- 
verse capitular ligaments (see page 127), which consequently separate the two groups of interossei 
in the region of their insertions. 

[As stated above, it is customary to recognize but three interossei volares. A fourth is, however, present in the form 
of an exceedingly slender muscle which arises from the first metacarpal and is inserted into the ulnar side of the base 
of the first phalanx of the thumb, along with the ulnar head of the flexor brevis pollicis, with which muscle it is frequently 
more or less extensively fused. — Ed.] 

All of the interossei are usually supplied by the ulnar nerve. They either abduct or adduct the fingers. The middle 
finger may be moved toward either the index-finger or ring-finger by the action of its interossei dorsales; the first inter- 
osseus dorsalis pulls the index-finger toward the thumb; the last one draws the ring-finger toward the little finger. The 
first volaris pulls the index toward the middle finger; the second draws the ring toward the middle finger; and the third 
adducts the little toward the ring-finger. The interossei also assist the action of the lumbricales (see below). 

The four lumbricales (Figs. 283, 286, 288, and 290) are long, narrow, worm-like muscles 
which arise deep in the palm from the four tendons of the flexor digitorum profundus. The two 
radial muscles arise by a single head from the radial borders of the two radial tendons, while 
the two ulnar muscles usually arise by two heads from the adjacent borders of the three ulnar 
tendons. Near the basal phalanges of the fingers they terminate in very slender tendons which 
arc inserted, from the radial side, into the dorsal aponeuroses of the fingers in common with the 
interossei. 

The two radial lumbricales are usually supplied by the median nerve, the two ulnar by the ulnar ner\'e. They flex 
the basal phalanges of the fingers and extend the second and third phalanges. 

THE RELATIONS OF THE EXTENSOR TENDONS AND THEIR SHEATHS BENEATH THE 

DORSAL CARPAL LIGAMENTS. 

As the tendons of the extensors of the hand and of the fingers pass over the wrist-joint (Figs. 
280, 283, and 289) they are enclosed in the synovial sheaths and held in the grooves upon the 
dorsal surfaces of the radius and ulna by a thickened portion of the antibrachial fascia, the dorsal 
carpal {posterior annular) ligament. The individual synovial sheaths are situated in different 
compartments of the ligament, since this structure is attached to the longitudinal ridges upon the 
bones and especially to those of the radius. 

These compartments will be described in the order in which they are encountered in passing 
from the radial to the ulnar side of the wrist (Figs. 280 and 289). The tendons of the extensor 
pollicis brevis and abductor pollicis longus pass through a common compartment and to a certain 
extent are invested by a common synovial sheath. The second compartment gives passage to the 
tendons of the extensor carpi radialis longus and brevis, which usually possess individui 
synovial sheaths. The third compartment is superficially placed and is not longitudinal b 
oblique; it crosses the tendons and synovial sheaths of the more deeply situated second compa 
ment at an acute angle and contains the tendon and synovial sheath of the extensor polli 
1 ngus. Next follows the largest of all the compartments; it contains in a common sheath t 
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THE EXTENSOR TENDONS OF THE FINGERS. 

The extensor tendons or dorsal aponeuroses of the Gngers (Figs. 281, 386, and 289) are duel 

composed of the tendons of the extensores digitomm, but abo receive fibers from the tendoi 

of the intcrossei and lumbricales. 
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The tendon of the extensor or those of the two extensors* which pass to a finger, become 
flattened in the region of the mctacarpo-phalangeal Joint and divide into a strong longitudinal 
fasciculus, which continues onward in the same direction as the main tendon, passing to the head 
of the first phalanx and to the articular capsule between the first and second phalanges, and into 
weaker oblique fasciculi which unite with the tendons of the interossei. 

These form flat expansions over the basal phalanges, which pass to the lateral margins of 
the extensor tendon (Fig. 286) and are also continued to the middle phalanges, uniting with the 
oblique fasciculi of the extensor tendon and with the tendinous expansions of the lumbricalcs 
proceeding from the radial sides of the finger. These lateral fasciculi of the dorsal aponeurosis 
come from both mai^ins of the finger, unite at the capsular ligament between the second and 
third phalanges, and arc inserted together into the base of the latter bone. 

The direct continuation of the extensor tendon consequently terminates at the head of the 
basal phalanx. 

The dorsal aponeuroses arc firmly attached to the convex surfaces of the phalanges and are 
intimately connected with the articular capsules of the interphalangeal joints. 
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Just as the extensor tendons run in synovial sheaths upon the back of the hand, so we find 
the tendons of the flexores digitorum, and those of the flexor pollicis longus and flexor carpi radi- 
alis surrounded by synovial sheaths and i>a5sing beneath the transverse carpal ligament in the 
carpal canal (Figs. 283, 285, and 290). The flexor carpi ulnaris has no sjTiovial sheath. The 
outermost synovial sheath in the carpal canal (Fig. 282) is that of the flexor carpi radialis, which 
extends to near the insertion of the tendon and is almost entirely concealed by the origins of the 
thenar muscles. Next this sheath is the long narrow one for the flexor pollicis longus, which 
extends from the upper margin of the transverse carpal ligament to the terminal phalanx of the 
thumb. Next in order, passing toward the ulnar side, is the large sheath which contains the 
eight tendons of the flexor digitorum subhmis and profundus; it commences above the transverse 
carpal ligament and extends to about the middle of the palm. Only the synovial sheath for the 
tendons of the little finger is continued directly into the finger itself. 

The fingers possess separate synovial sheaths (Fig. 290), commencing at the metacarpo- 
phalangeal joints and extending to the bases of the terminal phalanges, which arc surrounded 
by fibrous structures known as the vaginal ligaments (Fig. 285). In the distal ])ortion of the 
fingers these sheaths become thinner and are frequently interrupted, and according as to whether 
their fascicuh cross each other or are arranged circularly in this situation, crucial and annular 
ligaments may be distinguished. 

Over the metacarpal bones the tendons of the flexor sublimis rest immediately upon those 
of the profundus within the tendon- sheaths, but at the middle of the first phaLinges they divide, 
forming slits which give passage to the tendons of the profundus. In this situation the latter 
tendons become somewhat broader, exhibit an indistinct median longitudinal fissure, and i 
:ntually attached to the bases of the ungual phalanges. The two slips of each 
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tendon pass beneath that of the profundus and are attached to the lateral margins of the second 
phalanx, so that the tendons of the flexor sublimis are consequently perforated by those of the 
profundus {the chiasma oj the tendons), the former being inserted into the middle and the latter 
into the terminal phalanges. The flexor tendons are indirectly connected wilh the basal 
phalanges by small ligaments, the tendon vimula, some of which are thread-like (filiform), 
while others, particularly ihose in ihc middle phalanx, are triangular. They not only connect 
the tendons of the sublimis and jjrofundus to the basal phalanges, but also those of the i 
fundus to the middle phalanges. 



I 
I 



THE FASa^ OF THE UPPER EXTREBnTy. 

The muscular masses of the up|>er uxlremity arc enveloped by a common fascia (Figs, 
and 292) which is particularly well developed in the arm and forearm and \vhich has receivec 
different names in different regions. At the shoulder there are recognized an axillary, a supra- 
spinatus, an infraxpinalus, and a subscapular fascia; in the arm, the brachial jascia, in the 
forearm, the aniibrachial jascia; and in the hand, the dorsal jascia and the palmar aponeurosis. 

The axillary jascia (Fig. 291) is a thin layer which closes in the axillary cavity. It is directly 
continuous below with the much stronger brachial fascia, is perforated by a number of blood- 
vcsseb, and contains several strong fasciculi (sometimes muscular) which pass from the latissinmiJ 
to the pectoralis. ■ 

The supraspinalus jascia covers the supraspinalus and is partly tendinous in character. 1 

The infraspinatus jascia (Fig. 238) is a very dense tendinous fascia which covers the infra- 
spinatus, the teres minor, and the teres major, giving [)ar[ial origin to the first two muscles and 
also to the dcltoideus. beneath which muscle it gradually disappears. 

The subscapular fascia is thin and covers the subscapularis muscle. 

The brachial jascia (Figs. 291 and 292) is the immediate continuation of the preceding fascia 
and is quite thin above the insertion of the dcltoideus. It consists chiefly of transverse fasciculi 
and upon its anterior surface the relief of the biceps may be distinctly recognized, to either side 
of which are situated the external and internal bicipital grom'es. In the lower part of the arm 
the fascia givcsoff the two intermuscular septa which pass to the bone between the two muscular 
groups of this region, the internal intermuscular septum extending dowTiward lo the internal 
cpicondyle and the external one to the external epicondylc. 

The anterior surface of the fascia exhibits orifices for the pu-ssage of cutaneous ncrv-es ajiu 
veins. (For further detail sec sections upon "Neurology" and "Angiology.") S 

The antibrachial jascia (Fig. 291, 292) is directly continuous wilh the brachial fascia in the^ 
re^on of the elbow-joint and, with the cxcepdon of one region, is considerably stronger than this 
fescia. Il is particularly dense below the region of the elbow, forming an aponeurosis which is 
adherent to the superficial layers of the flexor and extensor muscles (see page 19 1 )*, and the lacer- 
Im ftbrosus of the biceps tendon (see page 188) is really formed by this fascia. It is thinnest in 
the cubital fossa and over the brachioradialis and extensor carpi radialis longus, with which it 
3t adherent . 

In the lower (wrtion of the forearm the antibrachial fascia pves off deeper layers which 
the individual muscles and tendons. Toward the wrist-joint the volar and dorsal 
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surfiues are reinforced by strong circular fibers, fonning the volar cmrfal UgammU (F^ 391), 
which is situated above the wrist- joint and over the flexor tendons and is contiiiuous by its distal 
margin with the transverse carpal ligament (see page 127). 

The dorsal car pal (posleriar anmdar) ligametU (Fig. 281) isa very strong^ broad, obliqoe fins- 
dculus which passes from without inward and from above slightly downward. It is ooniiected with 
the <k>rMl surface of the radius, the styloid process of the ulna, and the triquetral (cuneifimn) 
bone, and forms the previously described compartments for the extensor tendons (see page 203). 

The dorsal fascia of the hand commences at the distal margin of the <k>rMl carpal Kgammt. 
As it is very thin, the line of demarcation is much more notioeaUe than is the one be tw e e n the 
ligament and the antibrachial fascia. The palmar aponeurosis (see page 198) is wdl devdoped 
and is by far the strongest of the fiisde of the upper extremity. 

THE nOST IHPORTANT BDKS£ OF THE UPPER EZTREmT. 

1. The subacromial bursa is situated beneath the acromion and above the insertioii of the 
tendon of the supraspinatus. 

2. The subdeltoid bursa (see page 186) (Fig. 268). 

3. The coracobrachial bursa is situated at the tip of the coracoid process, where it gpms 
origin to the coracobrachialis and to the short head of the biceps. 

4. The infraspinatus bursa^ at the insertion of the infraspinatus into the greater tubercle 
of the humerus. 

5. The subscapular bursa (sec pages 121 and 188). 

6. The bursa of the teres major, at the insertion of the tendon of the teres major into the 
greater tubercular ridge. 

7. The bursa of the latissimus dorsi (see page 146). 

8. The subcutaneous olecranal bursa (Fig. 292) between the olecranon and the skin. 

9. The subcutaneous epicondylar bursce {internal and external), over the epicondyles of the 
humerus. 

10. The intratendinous and subtendhwus olecranal bursa situated respectively within and 
upon the insertion of the tendon of the triceps (inconstant). 

11. The bicipitoradial bursa (see page 189) (Figs. 273 and 275). 

12. The cubital interosseous bursa, between the upper extremities of the radius and ulna. 

13. The bursa of the extensor carpi radialis breins, at the base of the third metacarpal bone. 

14. The dorsal subcutaneous metacarpophalangeal bursce, inconstant subcutaneous bursas 
upon the dorsal aspect of the joints of the same name. 

15. The dorsal subcutaneous digital bursce, subcutaneous bursas upon the dorsal side of the 
proximal interphalangeal joints. 

16. The bursa of the flexor carpi ulnaris, at the attachment of the flexor carpi ulnaris to the 
pisiform bone. 
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17. The bursa of ilu flexor carpi radialis, at the tubercle of the navicular bone. 

18. The intermetacarpo phalangeal ftwr^cF, situated at the metacarpophalangeal articulations, 
posterior to the capitular ligaments. 

[In the development of tlic muscles of the upper extremity, the earliest dififercntiation observable is a separation of 
the muscle sheet which lies upon the posterior or extensor surface of the limb from that which lies upon the anterior 
or flexor surface. In accordance with this, it is possible to recognize a group of posterior or, as they are preferably termed, 
post-axial muscles, and a second group of pre-axial muscles, in each of the segments of the limb, and it is noticeable 
that the former, in so far as they are supplied by nerves given off after the establishment of the cords of the brachial 
plexus, receive their innervation through the posterior cord, while the latter are supplied by derivatives of the anterior 
(i. e.f the inner and outer) cords. 

The classification of the limb muscles according to the limb segments, as given above, may therefore be supplemented 
by dividing each set into a post-axial and a pre-axial group, thus: 

I. The muscles of the shoulder (to which should be added the pectoral muscles and the superficial muscles 
of the back ^^ith the exception of the trapezius). 

(a) Post -axial muscles: levator scapulcr, rhomhoideus minor y rhomhoideus major y serratus anterior ^ deltoideuSf supra- 
spinatuSf infraspinatus^ teres mi nor ^ subscapularisy teres major, and latissimus dor si. 

(b) Pre-axial muscles: pectoralis major , pectoralis minor, subclavius, and coracobrachialis. 

II. The muscles of the upper arm. 
(fl) Post-axial muscles: triceps^ anconeus, 
{b) Pre-axial muscles: biceps, brack talis. 

III. The muscles of the forearm. 

(a) Post-axial muscles: brachio-radialis, extensor carpi radialis longus, extensor carpi radialis brevis, extensor 
digUorum communis, extensor digiti quinti proprius, extensor carpi ulnaris, supinator, abductor pollicis longus, extensor 
pollicis brevis, extensor pollicis longus, and extensor indicis proprius. 

{b) Pre-axial muscles: pronator teres, flexor carpi radialis, palmaris longus, flexor carpi ulnaris, flexor digitorum 
sublimis, flexor digitorum profundus, flexor pollicis longus, and pronator quadratus. 

IV. The muscles of the hand. 

(a) Post -axial muscles: wanting. 

(b) Pre-axial muscles: palmaris brevis, abductor pollicis brevis, opponent pollicis, flexor brevis pollicis, abductor 
digiti quinti, opponens digiti quinti, flexor brevis digiti quinti, lumbricales, adductor pollicis, inter ossei volares, interossei 
dorsales. — Ed.] 



THE MUSCLES OF THE LOWER EXTREMITY. 

The muscles of the lower extremity are divided into the muscles of the hip, the muscles of 
the thigh, the muscles of the leg, and the muscles of the foot. The muscles of the hip are again 
subdivided into an anterior and a posterior group, the former consisting of the iliopsoas, and the 
latter of the glukeus maximus, the glutceus medius, the glutceus minimus, the piriformiSy the 
obturator internus with the gemelli, the quadratus jemoris, and the tensor jasci<B lat(B, 

In the thigh there may be distinguished the muscles of the anterior surface, those of the inner 
side, and those of the posterior surface. The first two groups are separated by the sartorius; 
the muscle of the anterior surface is the quadriceps jemoris; those of the inner side are the pec- 
tineus, the adductor longus, the gracilis, the adductor magnus, the adductor brevis, the adductor 
minimus, and the obturator externus; and those of the posterior surface are the biceps femoris, 
the semilendifwsus, and the semimembranosus. 

In the leg there may be distinguished the muscles of the posterior surface (the muscles of 
the calf), the muscles of the anterior surface, and the muscles of the outer side. The muscles 
14 



2IO ATLAS AND TEXT-BOOK OF HUMAN ANATOMY. 

of the posterior surface are arranged in two layers, the superficial one being formed by the tri- 
ceps surcB and the deep one consisting of the popliteus, the tibialis posteriory the fleocor digitorum 
longusy and the flexor hallucis longus. The anterior group is composed of the tibialis anterior^ 
the extensor digitorum longus, the peronceus tertius, and the extensor hallucis longus. The exter- 
nal group is formed by the peronceus longus and hrevis. 

The muscles of the foot may be divided into the muscles of the dorsum and the muscles of 
the sole (plantar muscles). The muscles of the dorsum are the extensor digitorum brevis and the 
extensor hallucis brevis. The muscles of the sole are composed of a median group, the flexor 
digitorum brevis and the quadratus plantcB; of a group passing to the great toe, the abductor Hal' 
lucis, the flexor hallucis brevis, and the adductor hallucis; and of a group passing to the little 
toe, the abductor digiti V, the flexor brevis digiti F, and the opponens digiti V. The lumbricales 
and the interossei are also situated in the sole of the foot. 



THE MUSCLES OF THE HIP* 

THE INTERNAL MUSCLES OF THE HIP, THE lUOPSGAS, 

The iliopsoas (Figs. 252, 296, 297, 299, and 300) is composed of the psocLs major and the 
iliacuSy which arc completely separated in the upper portion of their course but united at their 
insertion. This muscle frequently also includes a psoas minor. 

The psoas major is a long, strong muscle, the greater portion of which is situated in the 
posterior abdominal wall. It arises from the upper and lower margins of the bodies of the twelfth 
thoracic to the fourth lumbar vertebra?, from the intervertebral fibrocartilages, and from the 
tendinous arches w^hich pass over the concavities of the middle of the bodies of the lumbar verte- 
braj and the lumbar vessels. A second scries of origins comes from the transverse processes of 
all of the lumbar vertebra?, but is concealed by the fibers proceeding from the vertebral bodies, 
and the nerves forming the lumbar plexus pass between the two origins of the muscle. 

The muscle is flat above but becomes narrower and thicker as it passes downward and out- 
ward over the terminal line of the pelvis and beneath the inguinal ligament to unite with the iliacus. 

It lies upon the lateral surfaces of the upper and middle portions of the lumbar vertebral 
column and its upper portion is bridged over by the internal lumbocostal arch of the diaphragm. 
The outer margin of the muscle is in relation above with the quadratus lumborum, which it partly 
conceals, and below with the inner margin of the iliacus. The inner margins of the tw^o psoas 
major muscles form the lateral boundaries of the pelvic inlet. 

The iliacus is a flat, thick, strong muscle which fills the entire iliac fossa. It arises from the 
iliac fossa, extending upward to the crest of the ilium and forward to the anterior superior and 
inferior spines, and passes downward and forward behind the inguinal ligament and fuses with 
the psoas major. 

The combined iliopsoas passes beneath Poupart's ligament through the muscular lacuna 
(see page 231) into the thigh, where it is placed between the rectus femoris and the pectineus 
and forms a deep fossa with the latter muscle, the iliopectineal fossa. It runs directly over the 
capsular ligament of the hip-joint, passes slightly backward, and is inserted by a short tendon 
into the lesser trochanter. Where the muscle runs over the iliofemoral ligament of the hip- 
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joint there is a bursa which not infrequently communicates with the articular cavity, the itiopce- 
lineal bursa (Fig. 298). 

A psoas minor (Fig. 238) is present in somewhat more than half of all cases. It is a Sat 
thin muscle, lying upon the psoas major and arising from the body of the last thoracic or the 
first lumbar vertebra and from the intervertebral disc between the two. The muscle soon passes 
into a fiat tendon which becomes continuous with the iliac fascia covering thi; iliopsoas (sec page 
331) and is inserted with this fascia in the region of 
the iljopectineal eminence. 



i 



The iliopsoas b supplied from Ihe lumbar pltjius. It fle?!cs 
the thigh and also rotates it slightly inward. The psoas minuT 
ti'Dsor of Iht iliac fastia. 






THE GLUTEAL MUSCLES. 
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The glutaeus masimus (Figs. 393 and 294) is 
a large strong muscle, particularly thick* in its lower 
portion, and is situated in the gluteal region im- 
mediately iKncath the skJn. It is covered by a thin 
layer of fascia and by the layer of subcutaneous fat 
which is very well devclojjcd in this situation. 

The muscle arises from the external surface of 
the ilium (Fig. 21)3) between the posterior gluteal 
line and the posterior portion of the iliac crest, from 
the posterior surface of the sacnim and coccyx (and 
from the posterior sacroiliac ligament in this situa- 
tion), and from the sacro-tuberous ligament. Its 
fibers pa-ss from above downward and from wilhin 
outward. The fasciculi are unusually thick and dis- 
tinctly se])arated from each other by penetrating septa 
of fascia and fat ; the lower (inner) fasciculi are the 
longest, and this portion of the muscle is twice as 
thick as the upper (outer) segment. 

The superficial fibers of the muscle, especially 
those of the upper weaker half, pass over the greater trochanter to the iHollbial band of the 
fascia lata (see page 232); the deeper fibers, particularly the longer inferior ones, arc inserted 
into the gluteal tuberosity. 

The inner and upper margin of the glutaeus maximus is in relation with the posterior layer 
of the lumbodorsal fascia, where this structure gives origin to the latissimus; the antero-e.xtemal 
portion is in relation with the gluteus medius and the gluteal fascia, which envelops the latter 
muscle. It runs over the tuberosity of the ischium and the origins of the flc-xor group of muscles 
(see page 2 18), these latter making their appearance beneath the fascia below the inner and lower 
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Fig. 294. —Superficial la>*er of the posterior muscles of the hip. 

The |)ortion nf the su|KTfi( ial layer of the fascia lata which covers the tensor fasciae lats has been removed. * *pof 
tion of gn*aler tnKrhanler. 

Fig. 205.— Middle layer of the posterior muscles of the thigh. 

The gluta*us maximus has been divided and reflected. 



margin of the gluta^us ma.ximus. The insertion conceals the tendinous origin of the vastus latei 
alis from the trochanter major. The tendon of insertion is separated from the great trochante 
by a large bursa, the trochanteric bursa (Fig. 295), beneath which there is usually one or two addi 
tional bursa?, the gluieojemoral bursa or bursa (Fig. 295). About half of the glutasus medius 
the piriformis, the obturator intemus and gemcUi, the quadratus femoris, and the adductor mini 
mus are covered by the gluta?us maximus. 

The gluta.*us maximus is supplied by the inferior gluteal ner\-c. It extends the thigh and is the antagonist of th 
iliopsoas. 

The gluteus medius (Figs. 293, 295) is also a strong, flat, thick muscle, part of which i 
concealed by the gluta^us maximus, the remainder of it (Fig. 294) being situated in the upper glu 
teal region directly Ix^neath the gluteal fascia, to which it is adherent. It arises from the oute 
surface of the ilium (Fig. 293), in the area between the anterior gluteal line, the iliac crest, anc 
the posterior gluteal line, and from the gluteal fascia. The fibers of the muscle converge towarc 
the greater trochanter, the {X)stcrior fasciculi Ix'ing more or less independent and passing obliquelj 
downward and outward , the middle filxTs running directly downward and the anterior ones down 
ward and inward. The short and broad tendon of insertion is attached to the outer portion OJ 
the greater trochanter (Fig. 295), extending u])ward as far as the tip of this process. 

While the greater ])orti()n of the gluta,'us medius is covered by the gluta>us maximus, it in turr 
a)m])]etely roneeals the glut:eus minimus, and lis ])()sterior margin is usually in immediate rela 
tion with the u]»])er margin of the ])irif()rmis. Iknealh its insertion there is usually situated a 
bursa, the posterior bursa oj the i^luta'us wcdius (Fig. 301 ). 

riu" nuisi 1(* is bU])])lirrl l)y thr sujuridr i^liitial nirvc. Ii alxhuis the thigh; the larger anterior portion also acts ai 
an iiiU-rnal r(»lat<)r, ihr iM)sl<Tit>r portion ( fr(.M|U(ntly ( liaracUTizcii by a species of intermediate tendon and by a different 
direction of its fibt-rs) also as an external rotator. 

The glutaeus minimus (Figs. 293, 301, and 302) is a fiat, broad, fan-Hke muscle which lies 
upon the outer surfac e of the ala of the ilium and the postero-superior aspect of the articular cap- 
sule of the hij)-joint. It arises from the j)osterior surface of the ilium between the anterior and 
inferior gluteal lines (Fig. 293), and the libers converge from all sides toward the greater tro- 
chanter. In the middle of its course the muscle develops a broad aponeurosis which passes 
directly into a short broad tendon. The insertion is into the tij) and inner border of the great 
trochanter. 

The Rluta?us minimus, like the nn(hus, is su])pHr(l by llie superior gluteal nerve. It also has a similar function 
(alxhution). 

The piriformis (Figs. 295, 298, and 300 to 302) is a decidedly conical muscle which is 
usually in immediate relation with the posterior border of the glutaeus medius. Its insertion is 
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covered by the glutaeus medius and minimus, the middle or main portion of the muscle is directly 
beneath the glutaeus maximus, and the origin is situated within the pelvic cavity. It arises from the 
pelvic surface of the sacrum at the margins of the anterior sacral foramina II to IV (frequently also 
from between the foramina or concealing them), and from the margin of the greater sciatic notch. 
After leaving its flat and broad origin, the muscle becomes somewhat narrower, passes through 
the middle of the greater sciatic foramen, beneath the glutaeus maximus becomes tendinous rather 
abruptly, and is inserted by a slender rounded tendon into the tip of the greater trochanter. 

The piriformis does not fill the greater sciatic foramen but divides it into two compartments 
which transmit both vessels and nerves, the sciatic nerve being one of several structures which 
leave the pelvic cavity through the lower compartment. 

The piriformis is usually supplied by direct branches from the sciatic plexus. It is an external rotator. It is some- 
limes jjcrforated by a portion of the sciatic nerve. 

The obturator intemus (Figs. 295 and 300 to 302), like the piriformis, arises in the true 
pelvis, but it passes to the gluteal region through the lesser sciatic foramen. The muscle arises 
from the obturator membrane and the adjacent surfaces of the pubis and ischium and, to a cer- 
tain extent, from the obturator fascia. It is very broad at its origin, but becomes markedly nar- 
rower as its fibers converge toward the lesser sciatic foramen, in passing through which the muscle 
bends at almost a right angle around the margin of the lesser sacrosciatic notch, the surface directed 
toward the bone being tendinous, and reaches the gluteal region, where it soon terminates in a 
slightly flattened tendon which passes directly to the trochanteric fossa, where it is inserted. 

After passing through the lesser sciatic foramen and reaching the posterior surface of the 
I)elvis, the muscle receives two accessory heads in the form of the slender gemelli. The gemellus 
superior arises from the spine of the ischium, the gemellus inferior from the ischial tuberosity. 
They are inserted into the tendon of the obturator intemus almost throughout their entire length, 
so that they together with the tendon form a kind of penniform muscle. Where the obturator 
intemus bends about the margin of the lesser sciatic notch there is constantly situated a 
bursa, the bursa 0} tlie obturator intemus, and upon the muscle lies the thick sciatic nerve. 

The obturator intemus, together wth the gemelli; is usually supplied by direct branches from the sacral plexus. 
Like the piriformis, it is an external rotator of the thigh. 

The quadratus femoris (Figs. 295 and 301) is a flat, thick, rectangular muscle situated in 
front of the glutaeus maximus. It arises from the outer border of the tuberosity of the ischium 
and inserts by a short tendon into the intertrochanteric ridge. The upper margin of the muscle 
is in immediate relation with the gemellus inferior, and the lower margin with the adductor mini- 
mus. Usually beneath the quadratus, or in the groove between it and the gemellus inferior, runs 
the obturator extemus, upon which lies the sciatic nerve. 

The quadratus femoris is supplied by the sciatic nerve, ll is an external n)tat()r of the thigh. 

The tensor fascias lata (Figs. 294 and 296) is a flat elongated muscle, narrow above and 
broad below, which is situated between the two layers of the fascia lata (see page 232) in the upper 
gluteal, trochanteric, and extemal femoral regions. It arises by a short and flat tendon from 
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Fit;. ^1)^1.— Tlu' >u|itTru ial layer of musilcs of the anterior surface of the thigh. 

Fii.. jg;. Tlie muMles of the anterior surfaie of ihe thigh after remoiTLl of the sartorius. 

The inguinal liKanu-nt has also \Kvn remo\'cd. 



ihi- antirijir >iiiirrij)r ihar spino. and at iht- junrlion of the upper and middle thirds of the thijjh 
Un»mi"» tii>iiniily hmaiKT an<l i> lonlinuous with the iliotihial band (tract of Maissiat) of the 
uimr >\tU' jif till- fa^ia lata. Antiritirlv the miisilc is in immediate relation with the sartorius. 
|K»>iiTij)rly with ihi- iiliii;i'ii> nutlius, ami it partly covers the vastus lateralis. 

'['Ill- rMii-^ li i> Nt:|>;.li(i| liy ilir ^ii]k rjnr ^iuiial luTvi- a Mil xTvi's tn incivasf the tcnsiun of the fascia lata. 



THE HUSCLES OF THE THIGH. 

THE SARTORIUS. 

The sartorius iFiix. 2(/)) is a very lon<^, flat, narrow muscle running diagonally across the 
anterior Mirfaee of the thii^h, and is the longest muscle of the body.* It arises from the anterior 
Mi|KTior sj)iru- of the ilium in eoininon with the tensor fascia; lata; but in front of the latter muscle, 
iK'Conies Kin^iileralily broader for a ^hort distance after its origin, passes inward and downward 
Ulow ilie ili«>|isi)as and ujnm the upper ])orlion of the rectus femoris, covers the groove between 
the va>lus nuMliali-; and the adductors in the middle third of the thigh (see page 217), and re;iches 
tile lower |H>rtion j)f the internal femoral region. In this situation it gradually becomes 
narrower an<l is twisted so tlial the surface which was anterior in the upper portion of the thigh 
n()w Ih'( ()nu> inlirnal. li ilun takes up a |K)sition lK*sidc the outer (anterior) margin of the gra- 
cilis and 1)11 onus tendinous as il i)asses over the inner as])ect of the articular capsule of the knc^- 
joiui. ;iin! J!.- ilaiinu'd tr:id«»ii ruii^ above that of the .ujraeilis to Ix' inserted into the inner lK)rder 
of \\]r r.ilu n)-i:v n{ i!u- liMa. \n im: Mpa rated from the l)one bvthe sartorial bursa. The tendon 
of iiisfr!i'>i^ foriii> ihe i;;»|Hrino>i of iIk- i^touj) of tendons known as the pes dnscrinus (see i)aL!:e 
J 1 o . 

Ilu -.irti-i :- i- -■.i:'!'!i. ■! !■■. tin- i"i:in»r.il inr\c. Il .litK in thr lli-xinn t)f the thigh and the extension of the lower 
If'.; .iii'l .11.;- .1- .1:1 it.;rr:ial r itil-'r whew llu- kiur juiiil i^ llr\i'<l. 

THE MUSCLES OF THE ANTERIOR SURFACE. 

The quadriceps femoris (Fi;^s. 2()() to iqS, 301, and 302) consists of four dilTerent heads, 
ihi' ino>t independent of whith, the rectus jcmoris, unites with the remainder only in the lower }>or- 
tioii of its coui>e. This hiad passes over two articulations, while the remaining three are inti- 
nialelv adherent with each other and extend over the knee-joint only. 

The rectus femoris (Fi.i^s. 2i^) to 2()8) is a lon<^, thick, decidedly spindle-sha])ed muscle, 
which is situated in the anterior fem(>ral rei^ion, Ivint' for the most part immediatelv beneath the 
deep fascia. It arises by a short, stroni^, bifurcated tendon (Fi^. 2()8), one part of which comes from 
the anterior inferior spine of the ilium and jmrsues the simie direction as that of the muscle 

♦The sartorius als«) iH>ssessi'S the longest muscular fasciculi in the Ixxly. 
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itself, while the other proceeds from the upper margin of the acetabulum and joins the origin from 
the anterior inferior spine at a right or obtuse angle, the two together being continued downward 
as an aponeurosis upon the anterior surface of the muscle. The fibers of the muscle do not run 
longitudinally, but diverge dowTiward and backward toward the insertion from a tendinous strip 
in the middle of the muscle. The flat tendon of insertion commences upon the anterior aspect 
of the muscular belly a few centimeters above the patella and unites with the remaining heads to 
pass to the upper margin of this bone. 

The vastus medialis (internus) (Figs. 296 to 298) is a large, flat, thick muscle situated in 
the anterior and internal femoral regions. Its origin is from the inner lip of the linea aspera of 
the femur w^here it is adherent to the insertions of the adductors. Its fibers run downward and 
forward, some of them being inserted into the upper margin of the patella with the common ten- 
don and some of them passing independently to the inner margin of this bone. The greater por- 
tion of the muscle is situated in the low^r third of the femur; its outer margin is fused wdth the 
vastus intermedius. 

The vastus lateralis (externus) (Figs. 296 to 298, 301, and 302) is an unusually strong, large, 
flat muscle, which forms the chief bulk of the musculature of the external femoral region. It is 
stronger than the medialis and does not extend as far downward as this muscle, being situated 
chiefly in the upper and middle thirds of the thigh. It arises from the outer lip of the linea aspera 
as far upward as the great trochanter and to a certain extent from the outer portion of the latter 
prominence, and its fibers run quite obliquely from behind forward and from above downward, 
the direction of the upper fasciculi approaching the vertical. 

The entire external surface of the muscle is covered by a broad aponeurosis; its inner mar- 
gin conceals the greater portion of the vastus intermedius, with which it is inseparably connected, 
and it is inserted by means of the common tendon into the upper and outer margins of the patella. 

The vastus intermedius (crureus) (Fig. 298) is a flat muscle, the anterior surface of which 
is tendinous and distinctly excavated to accommodate the overlying rectus femoris. It is the least 
independent of all the heads of the quadriceps, since its lateral margins are inseparably connected 
with the other two vasti. It arises from almost the entire length of the anterior surface of the 
shaft of the femur, and its fibers pass from behind downward and forward into the anterior ten- 
dinous surface of the muscle and subsequently into the common tendon of the quadriceps. The 
lower fasciculi of the vastus intermedius pass to the joint and are known as the w. articularis 
genu (subcrureus). 

The common tendon of insertion of the four heads of the quadriceps arises immediately above 
the patella by the union of the tendon of the rectus with those of the vasti. It embraces the entire 
upper and the lateral margins of the patella, the latter structure simj)ly serving as a sesamoid bone 
for the tendon which is continued to the tuberosity of the tibia as the patellar ligament (see page 
135). The actual point of insertion of the quadriceps is consc^quently this roughened process of 
the tibia. 

The quadriceps is supplied by the femoral nen'e. In extending the leg it elevates the patella. 
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Fii;. 2i)S. — The (Itfj) layer of muscles of ihe unterior surface of the thigh. 

The iliiipNiM^. H;irt< trills, rci tus fcmoris, pcttineus, adductor longus, and gracilis have been removed. 

l-'ic. 2g().- The insertion of the ilioiK^Kis and the origin of the obturator extemus. 
Thr aiiiliiititrN h;ivr Ut-n diviflitt and rrtWtc-d ; the* femur has l>ecn sawed through below the trochanters, and is 
slight ly tlrxffl .ind rdt.ile^l nutwanl. 

Fit;, ^oo. The origins of the pirifdrmis and the obturator internus. 

The {K-Ki« has Uvn divide<l in the me<iian line. 



THE INTERNAL OR ADDUCTOR GROUP. 

The miiscks of this ^rouj) arist' fn)m the jmbis and ischium in such a way that they form a 
series of rin^s al)<)ut the obturator foramen. The outermost ring is formed by the obturator 
(Xtcrnus, the middle l)y the adductor hm'is and minimus^ and the inner by the pcctineus^ the adduc- 
tor loftt^us, the i^racUis, and the adductor ma^9ius. 

The pectineus (Fi^s. 20 and 2(>7) is a flat, strong, quadrangular muscle situated between 
the ili()|)soas and the adductor longus in the subinguinal and anterior femoral regions, and fomi- 
inj:, together with the iliopsoas, the iliopectineal fossa. It arises from the crest of the pubis as far 
forward as liie pul)ir tubercle, ])asses <)blic|uely from alx)vc downward and from within outward, 
ami is inserird by a short tendon into the pectineal line of the femur. The insertion is partly 
concealed by the ilio{)Soas, covers the obturator externus and the upper part of the adductor brcvis, 
and |)assi> over the inner surface of the articular capsule of the hip-joint. 

Till- 1 HI tlFuu-i addiu ts the thiji;li and also assists flexion. It is supplied by the obturator and femoral nerves. 

The adductor longus (Vi^s.. 206 and 207) is a thick, flat, almost triangular muscle, situated 
between the peclineus and the gracilis. It arises by a rather narrow but short and strong tendon 
from thr >iin<Tior ])iibic ramus, In-iwri-n the origins of the i)eclineus and gracilis, becomes decidedly 
lircadi-r ;i> il i:;i^-is downward, and i> insiTtud by a short tendon into the middle third of the inner 
lip of ihr liiua a.-|ara. The fibers of ihi- nuiMle juirsue a direction similar to those of the jxTti- 
iur.>, allhniiL^Ii ihry run more direclly downward. If the muscle is well developed its upper mar- 
Lrin i^ iinmcdiairly «(Milinuou.s wiih the \n\\\v margin of the peclineus, and while it is situated 
hLiwirn ihr |M(tineu> and the ^ra(ih- above, its lower ]H)rtion lies upon the adductor magnus, 
which i> expoM'd helween the adductor lonL^u> and the gracilis. The u])per |)orti()n of the adduc- 
tor Ioul^'us {-oxers tile adductor brevis, the lower the adductor ma«^nus, its tendon of insertion is 
ctMicealed by the sarliMMus and is adherent to the orii^ins of the vastus medialis (see page 215), 
and, loL^'tluT with the sarlorius and the in<:uinal liujamenl, the muscle forms a triangle, the jemoral 
triau'^lc (triauLijle of Scarpa). 

'Flu- a'Mihlor loiii^iN i> siipplird l)y llu' ol>luralt>r lu-rvc; il .nldiuts ihc tliiixli. 

The gracilis (Kii^. 207) is a hmj^, ihin, slender muscle, situated upon the inner aspect of the 
thi.^h. It ariM'< by a llal tendon from the superior and inferior rami of the ])ul)is near the sym- 
j)hv.>is, becomes somewhat broader at tlrst, but soon narrows and, just above the knee-joint, 
])asses into a lon.us round, slender tendon which runs to the inner border of the tubercle of the 
tibia and ladiates into the pes anscrinus as the second tendon of that stnicture. 
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The muscle is supplied by the obturator nerve. When the knee is extended, it adducts the thigh and assists in the 
flexion of the knee-joint, and, when the knee is flexed, rotates the leg inward. 

The adductor brevis (Fig. 298) is a long, broad, rather thick muscle which is situated in 
the middle layer of the adductors (behind the pectineus and adductor longus, but in front of the 
adductor magnus). It is longer than the pectineus, shorter than the adductor longus, and is 
usually completely concealed by these two muscles. It arises from the superior ramus of the 
pubis, nearer the obturator foramen than the adductor longus, and its fibers pursue a course 
similar to those of the latter muscle, but not so oblique, to the upper third of the inner lip of the 
linea aspera of the femur. 

The nerve-supply and the function are like those of the adductor longus. 

The adductor magnus (Figs. 296 to 298, 301, and 302) is the strongest of the adductors. 
It forms the deepest layer and is situated most posteriorly, arising from the inferior pubic ramus 
and from the lower border of the tuberosity of the ischium. Its upper fibers pass but slightly 
downward, the middle are more oblique, and the lower and innermost fibers pursue an almost 
vertical direction; the upper and middle fibers pass behind the adductor longus and brevis to a 
muscular or short tendinous insertion into the upper two-thirds of the inner lip of the linea aspera; 
the lower, almost vertical fibers, however, pass into a round slender tendon which runs to the 
lowest portion of the Unea aspera and to the internal epicondylc of the femur. At about the lower 
third of the thigh this insertion contains an elongated orifice, known as the tendinous adductor 
opening (Fig. 298), which has tendinous boundaries and gives passage to the femoral vessels. 

Between the tendinous origin of the vastus mcdialis and the short tendinous insertions of 
the adductor brevis, longus, and magnus, there is a deep groove which is converted into a canal, 
the adductor {HunUfs) canal, by the sartorius. It contains the femoral vessels, and the tendi- 
nous fibers of both groups of muscles are interwoven in this situation to form a fibrous vascular 
sheath. 

WTiile the greater portion of the anterior surface of the adductor magnus is covered by the 
adductor longus and brevis, its posterior surface lies upon the flexor muscles, and it is consequently 
situated between these two sets of muscles. The sciatic nerve lies upon its posterior surface. 

The adductor minimus (Figs. 295, 301, 302) is a small, flat, approximately quadrangular 
muscle, which frequently appears to be simply the upper jxirtion of the adductor magnus, with 
which it is always directly continuous. It arises from the inferior pubic ramus or from the junc- 
tion of the inferior rami of the pubis and ischium, its upj)er filxTs being almost horizontal, and 
running below (distal) and parallel to the quadratus femoris (covering in the uppermost fibers of 
the adductor magnus from behind) to be inserted into the upper end of the femur below the great 
trochanter and beside the gluteal tuberosity. Its lower filxTs run obli(iuely downward and are 
inserted, together with those of the adductor magnus, into the upper extremity of the inner lip 
of the linea aspera. The sciatic nerve lies also upon the adductor minimus (see page 2 13). 

The adductor magnus and minimus arc chiefly supplied by the obturator nerve and partly also by the sciatic nerve. 
Their action is similar to that of the other adductors. 

The obturator eztemus (Figs. 298 and 299) belongs to the adductor group only on account 
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Fig. 301. — The deep hycr of the jiosterior hip muscles and the superficial layer of the flexors of the 

thigh region. 

The Klut;L*us maximus and modius and the obturator intomus have been rcmo^-ed. 

Fig. 302. — The deep layer of the posterior hip masdes and the deep la\'er of the flexors of the thigh 

region. 
The glut;rus maximus and medius, the quadrat us fcmoris. the long head of the biceps, and the semitendinosus have 
bi*en removetl. 



of its ix)siii()n and inner\ation. It is situated u{X)n the outer and lower surface of the pubis 
and ischium and is c()m])letely covered by the jx?ctineus, the adductor longus, and the adductor 
brevis. Like the obturator intemus within the jx^lvis, it arises from the pubis, from the ischium, 
and from the obturator membrane. It becomes narrower and thicker, runs over the lesser tro- 
chanter, and passes over and iK'hind the insertion of the iliopsoas, along the neck of the femur 
between the gemellus inferior and quadratus femoris, largely covered by the latter muscle, to the 
tn>chanteric fossa, where it is inserted beside the obturator intemus. The muscle becomes ten- 
dinous a short distance before its insertion. 

The obturator exiemus is suiiplicd by the obturator ncn'e. It acts as an external rotator. 

THE POSTERIOR GROUP, THE FLEXORS. 

This group consists of but three muscles, the biceps jemoris, the semitendinosus , and the semi- 
membranosus^ which have a more or less common origin from the ischial tuberosity; as they pass 
toward the knee they are grouped in such a way that the biceps is external and the semitendi- 
nosus and semimembranosus internal. The three muscles lie in the posterior femoral region and 
their origins are concealed by the glutieus maximus. 

The biceps femoris (Fi.i^s. ;^oi, ;^o2) is a large, strong muscle which is composed of a long 
])iarlitular and of a short monarticular hc-ad and belly. The long head (Fig. 301) is a rather 
strong tendon whit h arises in intimate connection with the semitendinosus from the lower aspect 
of the tiiherosiiy of the isi liiiim. It ])asses downward and becomes continuous with a broad mus- 
cular belly, whit h at first lies behind the adductor magnus and then passes markedly outward to 
take up a position behind the vastus lateralis. At the lower third of the thigh it receives the 
second head or short head [V'vj,. 302), which is short and rhomboid, and arises from the lower 
half of the outer li]) of the linea as])era. 

At the junction of the two heads, or somewhat above it, the posterior surface of the long 
head ])()ssesses a distinct aponeurosis which is directly continuous with the tendon of insertion. 
The short head is muscular throughout its entire course. 

The two heads unite just above the knee-joint and the muscle is inserted by a tendon into 
the ca])itulum of the fibula. The inner margin of the bice|)s forms one of the boundaries of the 
po])liteal fossa (see ])age 220). 

The loni^ hi-ad i'^i thi' l)i<cj)> is suj)|)lic<l by the tibial ni'rvt>, an<i the short head by the jKToncal nerve. 

The semitendinosus (Fig. 301) is muscular in its upper two-thirds and tendinous in its 
lower third. At its origin from the tuberosity of the ischium it is completely adherent to the long 



THE ^fUSCLES OF THE LEG. 21 9 

head of the biceps, although its tendon is somewhat shorter, and its muscle portion frequently 
exhibits a tendinous intersection. In the lower fourth of the thigh it passes into a cylindrical ten- 
don which is inserted into the inner surface of the tuber-cle of the tibia and forms the lowermost 
tendon of the pes anserinus (Fig. 298). 

The three tendinous expansions of the sartorius, gracilis, and semitendinosus forming the 
pes anserinus (Fig. 298) are peculiar in that they form fan-Uke radiations between which are 
situated thin membranes. The broad tendinous surface of the pes anserinus is separated from 
the bone by the anserine bursa (Fig. 298). In addition to its attachment to the tibia, the pes 
anserinus is also intimately connected with the crural fascia. 

The semitendinosus is supplied by the tibial nerve. It flexes the leg and rotates it inward. 

The semimembranosus (Fig. 302) is a very peculiar muscle. Its upper third or half con- 
sists of a flat membranous tendon, then follows a flat but very thick muscular belly, which finally 
terminates at its insertion in a flattened round tendon. The muscle arises from the tuberosity 
of the ischium, in front of the long head of the biceps and the semitendinosus, by a flat tendon 
which lies between the posterior surface of the adductor magnus and the upper portion of the semi- 
tendinosus; upon the outer side it extends downward as far as the middle of the thigh, while it 
is somewhat shorter upon its inner aspect. From this tendon are given off muscular fasciculi 
which pass from above downward and from without inward, and become continuous with a 
more rounded tendon situated upon the inner side of the muscle and commencing at the middle 
of the thigh. This tendon of insertion passes to the internal tubercle of the tibia, a small por- 
tion radiates into the oblique popliteal ligament (see page 135), and some fibers also run ante- 
riorly to the inner margin of the tibia. Beneath the tendon of the semimembranosus there is 
situated a bursa which communicates with the knee-joint, the bursa 0} the semimembranosus (see 
page 136). 

While the upper portion of the semimembranosus is situated in front of the semitendinosus 
and the long head of the biceps, in the lower third of the thigh, the muscle lies internal to the 
biceps, together with which it forms the upper boundary of the j)opliteal fossa (see below). 

The nen'e-supply and the function of the semimembranosus are similar to lh(»se of the semitendinosus, and it also 
acts as a tensor of the capsular ligament of the knee-joint. 

THE MUSCLES OF THE LEG. 

THE HUSCLES OF THfe POSTERIOR SURFACE. THE CALF MUSCLES. 

The muscles of the posterior asi)ect of the leg (Figs. 303 to 305) are com|X)sed of two layers: 
a superficial layer formed by the triceps surce^ and a deei)er layer, consisting of the popliteus above 
and of the tibialis posterior , flexor hallucis longuSj and flexor digitorum longus below. 

THE SUPERFICIAL LAYER, THE TRICEPS SURAE. 

The triceps surs consists of a superficial biarticular and bicipital portion, the gastroc- 
nemiuSf and of a deeper monarticular portion, the soleus. 

The gastrocnemius (Fig. 303) is a flat, elongated, distinctly bicipital and very strong muscle, 
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Fig. 303. — The superficial muscles of the calf of the leg. 

Fig. 304. — The second layer of the calf muscles. The gastrocnemius has been removed. 

Fig. 305. — The deep musculature of the calf, seen from behind and from the inner side. 

The tricej)s surae has been removed. 



which is situated upon the posterior aspect of the knee and leg; its muscular belly is situated 
chiefly in the sural region, while its tendinous portion is located in the posterior crural region. 
The two heads, the inner head (gaslrocnemius medialis) and the outer head {gastrocnemius kUer- 
alis)f arise by tendons from the upper extremities of the epicondyles of the femur and exhibit 
aponeuroses upon their internal and external surfaces, extending downward almost to the middle 
of the muscle. Beneath the somewhat stronger inner head is situated a bursa which communi- 
cates with the interior of the knee-joint, the inner gastrocncmiai bursa (Fig. 304) (see also page 
136). Both heads of the muscle pass immediately over the posterior surface oif the knee-joint 
forming the inferior boundary of the popliteal fossa, and below the articulation they become 
broader and are united in such a manner that their line of union is indicated by a median groove 
which extends almost to their insertion into the common tendon. Somewhat below the middle 
of the leg, the muscular tissue terminates rather suddenly in a broad tendon which, becomes nar- 
rower and fuses with that of the soleus. 

The soleus (Fig. 304) is a flat, \kit\ broad, and rather thick muscle, the upper portion of 
which is covered by the gastrocnemius, the lower portion being situated immediately beneath the 
deep fascia to either side of the gastrocnemius tendon. The muscle arises from the capitulum, 
posterior surface, and outer border of the fibula; from the popliteal line and the surface immedi- 
ately Ix^Iow it uj)()n the posterior surface of the tibia, and from a tendinous arch passing over the 
popliteal vessels between the tibia and fibula, the tendinous arch 0} the soleus. Shortly after its 
origin the muscle becomes broader, and exhibits u|x;n its jiosterior aspect an aponeurosis which 
is continuous with a tendon whicli fuses with that of the gastrocnemius and also receives the 
insertions of lower lyins^ lateral muscular fasciculi. This tendon of the triceps sura}, broad at first 
and Ix^coming narrower and thicker as it passes downward, is known as the calcaneal tendon {t^^ndo 
Achillis), It is the slron<^est tendon in the entire body and is inserted into the upper margin 
of the lulxTosily of tlie calcaneus. 

The triceps sune also includes the plantaris (Fig. 304), a small muscle with a very short but 
rather strong l)clly and a very long slender tendon. It arises from the external cpicondyle of the 
femur, to ihe inner side of and somewhat abovt" the outer head of the gastrocnemius, which partly 
covers il, and the short muscular belly is directed oblicjuely outward and dow-nward between the 
gastrocnemius and soleus. The slender tendon lies upon the inner side of the soleus, runs down- 
ward along the inner mari^nn of the tendo Achillis, and fades away partly into this structure and 
partly into the dee]) fascia of the leg. 

The tri((j>s >ur;r is suppliid by I Ik- tibial ni-rvc. It ]»r<). lines ]»l.uUar flexion of the foot. The plantaris acts as a 
tensor of the tcndu Aciiillis. 

THE POPLITEUS. 

The popliteus ( Figs. ;^o4 and 305) is a flat triangular muscle which is in a class by itself. It 
is situated in the same laver as the soleus, with which it is directlv related bv its lower and outer 
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margin, and is covered by the gastrocnemius; it runs immediately over the posterior surface of 
the knee-joint. It arises (inserts) by a tendon from the external epicondyle of the femur and from 
the arcuate popliteal ligament and inserts (arises) in the triangular area above the popliteal line 
upon the posterior surface of the tibia. The lower portion of the muscle is covered by a fascia, 
aponeurotic in character, which also gives origin to muscular fibers. Beneath the tendon of origin 
(insertion) is situated the popliteal bursa (see page 136), which communicates with the knee- 
joint. 

The popliteus is supplied by the tibial nerve. It acts as a tensor of the articular capsule of the knee-joint and 
helps to rotate the tibia inward (when the knee is flexed). 

THE DEEP LAYER. 

The muscles of this layer (Fig. 305) (the position of which has been previously described) 
have experienced a peculiar displacement with reference to those of the anterior group, since the 
tibialis posterior is pushed away from the tibia and situated in the middle, while the flexor digi- 
torum lies against the tibia; the flexor hallucis consequently lies upon the fibula, and therefore 
to the outer and not to the inner side of the flexor digitorum, as might be expected. The correct 
relation is restored by a crossing of the muscles, that of the tibialis {X)sterior occurring in the leg, 
while the tendons of the flexor hallucis and of the flexor digitorum do not cross until they reach 
the sole of the foot. 

The tibialis posterior (Figs. 305 and 312) is a long, rather flat, distinctly pcnniform muscle 
(the lower portion is only semipenniform), which arises by a short tendon from the upper i)ortion 
of the posterior surface of the tibia, from the interosseous membrane, and from the inner surface 
of the fibula beside the flexor digitorum, which frequently partly covers it. Immc»diatcly below 
this origin a very strong tendon appears in the middle of the muscle, verging gradually to its inner 
border, and passes behind the internal malleolus to the sole of the foot. The tendon is inserted 
chiefly into the tuberosity of the navicular bone (Fig. 312), some fasciculi being directly prolonged 
to the internal cuneiform and others radiating also to the remaining cuneiform bones and extend- 
ing as far as the cuboid. 

Above the malleolus, the tibialis posterior crosses beneath the flexor digitorum, so that its 
tendon assumes a position internal to that of the latter muscle. Behind the malleolus it is situated 
within a tendon-sheath in the laciniate ligam^ni (see page 231). 

The tibialis ixjstcrior is supplied by the tibial nerve. It produces plantar flexion of the f(x>t and also elevates the 
inner margin of the 'sole (supination). 

The flexor digitorum longus (Figs. 305 and 311) resembles the tibialis posterior in its 
external appearance. It is penniform alx)ve, semipenniform below, and lies at first upon the tibia 
and, in the lower fourth of the leg, between the tibialis posterior and the fle.xor hallucis, the former 
'muscle being crossed by it at a slightly higher level. The muscle arises from the posterior surface 
and interosseous crest of the tibia, and its tendon, like that of the tibialis ix)sterior, is developed 
uix>n the inner border of the muscle. This tendon is situated to the outer side of that of the 
tibialis posterior and runs beneath the laciniate ligament to the sole of the foot (Fig. 31 1), where 
it dindes into four tendons for the outer four toes. These i>erforate the tendons of the flexor 
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Fir.. 306. — The muscles of the anterior surface of the lower leg and of the dorsum of the foot. The 

transverse crural ligament has been removed. 

Fio. 307. The muscles of the lower leg and of the dorsum of the foot, seen from the side. 



diptorum hri'vis and pass to the ungual phalanges. (Further detaib as to the relations of the 
tendons are given on page 231.) 

Thf must If i> suii|>lk*«l by the tibial ncnx* and flexes the sci-ond to the fifth toes (especially the ungual ])halangcs). 

The flexor hallucis longus (Figs. 305 and 311) resembles the other two muscles in this group, 
but it is somewhat shorter and stronger and, at the same time, distinctly pcnniform. It is the 
most external muscle of the group and preserves this relation throughout the leg. It arises by a 
short tendon from the i)Osterior surface and outer border of the fibula, below the origin of the 
soleus, /. r., fn)m the lower two-thirds of the bone, extending downward to just above the malle- 
olus. A thick tendon which is situated in the center of the broad muscle, commences in the middle 
of the leg and passes through the outer compartment of the laciniate ligament to the sole of the 
foot (Fig. 311), where it crosses the tendon of the flexor digitorum and runs to the ungual phalanx 
of the great toe and indirectly also to the other toes. 

The mu« lo is supplittl fn)m the tibial ncr\'c. It flexes the great toe and indirectly also the four lesser toes. 

THE MUSCLES OF THE OUTER SIDE OF THE LEG, THE PERONiEI. 

The posterior lx)rdiTs of \x)ih of these muscles are in relation w-ith the soleus and with the deep 
tlexor ^roup) while their anterior margins are in relation with the muscles of the extensor group, 
from uhi( h ilicv are si-paraled in the lower third of the leg by the lower portion of the shaft of the 
tihula and ilic e\urnal malleohis. They are situated in the external crural region. 

The peronaeus longus (Figs. ;^o() and ^^o;) is a very long, distinctly semipcnniform muscle, 
\vhi( h arix-^ hy indi>tineily separated anterior and ])osterior heads. The anterior head is a short 
undon from ilu- head of the fibula, the conti.ujuous portion of the external condyle of the tibia and 
the eriiral fasiia; iht' posterior sprini^s from the u])])er two-thirds of the outer surface and outer 
iM.rder of ihe ril)ula. At the junction of the middle and U])]xt thirds of the leg, both heads 
pass into a slightly llallened tendon u])on the anterior surface of the muscle, which broadens as 
it descend.^ and passes ])eneath the rctinacula prrinurorum (Fig. 307) (see page 230) in the groove 
behind the ixternal mallt'olus, to the outer side of the sole of the foot. Deep down in the sole 
the tindon lies in tlu- L^^roove of the cu]x)id (Figs. 311 and 31 2), is provided with a thick sesamoid 
cartilai^u' or sesamoid Ijone, and ])asses to the tulx'rosily of the metatarsal bone of the great toe*, 
some filxTs being prolonged to the internal cuneiform and to the base of the second metatarsal bone. 

The perona'us longus almost entirely con( eals the origin of the peronicus brcvis; in the lower' 
])art of thi' lei: thi- latter may be seen both in front of and behind the margins of the peronaius 
longus or its tendon. 

The jKTona-us longus is supplied from the pi-roncal nerve. It abducts the foot, assists in producing plantar flexion, 
and elevates the outer margin of the sole (pronation). 
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The peroiueus brevis (Figs. 306, 308, and 315) is shorter than the longus, which it markedly 
resembles, and by which it is largely concealed. It arises from the outer surface and anterior 
border of the lower half of the fibula as far down as the upper margin of the external malleolus. 
The tendon commences in the middle of the upper portion of the muscle and then passes to the 
anterior margin in a similar manner to that of the peronaeus longus; it is situated in front of the 
tendon of the peronaeus longus, passing with it in the groove of the external malleolus and beneath 
the retinacula peronaeorum (see page 230) to the tuberosity of the fifth metatarsal bone, which it 
embraces by a wide insertion (Fig. 315). Some fibers of the tendinous insertion are usually pro- 
longed into the dorsal aponeurosis of the little toe. 

The peronseus brevis is supplied also from the peroneal nerve. It abducts the foot and assists in the production of 
dorsal flexion and pronation. 

THE ANTERIOR GROUP, THE EXTENSORS. 

The outer margin of this group is in relation with the peronaei, but otherw^ise it is entirely 
isolated, since its inner margin is bounded by the inner surface of the tibia. The muscles of this 
group are situated in the anterior crural region. 

The tibialis anterior (Figs. 306 and 316) is a long muscle which is broad above and narrow 
below. It is the strongest muscle of the group and arises from the outer surface of the tibia as far 
upward as the external condyle and from the interosseous membrane. The upper third of the 
muscle is markedly adherent to the deep fascia of the leg, and somewhat below the middle of the 
leg it develops a flat, broad tendon which becomes thicker and narrower as it descends. This 
tendon passes beneath the cruciate ligament (see page 229)10 the dorsum of the foot, and upon 
reaching the inner margin, is inserted into the inner and j)lantar surfaces of the internal cunei- 
form bone and into the inner border of the base of the first metatarsal bone. 

The muscle is supplied by the deep branch of the peroneal nerve. It effects dorsal flexion and elevation of the 
inner margin of the foot (supination). 

The extensor hallucis longus (Figs. 306 and 316) is a rather weak semipenniform muscle 
lying to the outer side of the tibialis anterior and between it and ihc extensor digitorum. These 
two muscles, particularly the latter, conceal the greater j)orti()n of the origin of the extensor 
hallucis, which is from the inner surface of the lower two-thirds of the fibula and from the 
adjacent portion of the interosseous membrane. Almost immediately after its origin, a tendon 
is formed which is situated in the anterior and inner i)ortion of the muscle; it receives muscular 
fibers which are directed obliquely from above downward and from without inward and passes 
beneath the cruciate ligament to the dorsal surface of the great toe. 

The muscle is supplied by the deep branch of the fjcroneal nerve. It extends the great toe. 

The extensor digitorum (communis) longus (Figs. 306 and 315) is the outermost muscle 
of the group, and is stronger than the extensor hallucis, which it otherwise resembles. The 
upper portion of this muscle is narrow and arises from the upper end of the fibula between the 
peronxus longus and the tibialis anterior, but its greater jx)rtion arises from the anterior border 
of the fibula, extending downward to just above the malleolus, and from the interosseous mem- 
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Fig. 308. — The muscles of the dorsum of the foot. 

The compartments of the cruciate ligament have been opened and the tendons of the long extensors cut off shortly 
before their insertions. 

Fig. 309. — The plantar aponeurosis. 

Fig. 310. — The superficial layer of the plantar muscles. 
The plantar fascia has been largely removed from the surface of the flexor digitorum brcvis. 



brane. The upper portion of the muscle is adherent to the origin of the tibialis anterior and 
to the deep fascia of the leg. The tendon is situated in the anterior margin of the muscle and 
receives the middle and inferior fibers, which pursue a course similar to those of the extensor 
hallucis. During its passage through the cruciate ligament or just above it, the tendon sub- 
divides into four flat, rather weak tendons, which run to the dorsal aponeuroses of the second 
to the fifth toes. 

The peronseus tertius (Figs. 306 and 315) seems to be a part of the extensor digitorum. 
It arises from those fibers of the latter muscle which come from the lower portion of the fibula; 
its flat tendon runs beneath the cruciate ligament with those of the extensor digitorum and is 
inserted by means of a flat tendinous expansion into the dorsal surface of the fifth metatarsal 
bone. 

The extensor digitorum extends the four outer toes; and the perona>us tertius assists in producing dorsal flexion of 
the foot. Both muscles arc sujiplied by the deep branch of the |x;roneal ncr\'e. 



THE MUSCLES OF THE FOOT. 

THE MUSCLES OF THE DORSUM. 

Unlike the back of the hand, the dorsal aspect of the foot is provided with two short 
extensor muscles. 

The extensor hallucis brevis (Figs. 306, 308, and 315) is a small, flat, triangular muscle 
which is situated upon the dorsal surface of the bones, joints, and ligaments of the tarsus. It 
arises in common with the extensor digitonim brcvis, with which it is adherent, from the dorsal 
surface of the calcaneus, passes forward and inward, and in the region of the base of the first 
metatarsal bone becomes continuous with a flat narrow tendon which runs over the metatarsal 
bone beneath the tendon of the extensor longus, the two tendons together forming the dorsal 
ai)oneur()sis. 

The extensor digitorum brevis (Figs. 306, 308, and 315) arises together with the preceding 
muscle from the dorsal surface and the adjacent jjortion of the lateral surface of the calcaneus, 
and sulxlivides into three (rarely four) muscular bellies which terminate in very slender tendons 
passing to the second, third, and fourth toes, and fusing with the tendons of the extensor digi- 
torum longus to form dorsal aponeuroses. 

Both musck's u|x>n the dorsum of the foot are supph'cd by the deep peroneal nerve. They extend the toes. A 
tendon for the little t(K- is rarely present. 
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THE MUSCLES OF THE SOLE OF THE FOOT- 

The muscles of the sole differ materially from those of the palm, since in addition to the 
groups for the great and little toes there is also a central muscular mass. This central group 
is formed by the flexor digitorum brevis and the quadratus plantae, an accessory head of the 
flexor digitorum longus which arises in the foot. The superficial muscles of the sole are covered 
by the plantar aponeurosis (plantar fascia) (Fig. 309) (see page 233), with which they are partly 
adherent. 

THE MUSCLES OP THE MIDDLE OP THE SOLE OP THE FOOT. 

The flexor digitorum brevis (Fig. 310) is a thick elongated muscle entirely covered by 
the plantar fascia, and forms the middle plantar eminence (see page 233) (Fig. 309). It arises 
by a short tendon from the inner tubercle of the calcaneus and from the plantar fascia, with 
which the entire proximal half of the muscle is adherent. Just in front of the middle of the 
sole it subdivides into four bellies, terminating in four flat tendons, which behave in exactly 
the same manner as do those of the flexor digitorum sublimis in the hand, f. e., they are per- 
forated by the tendons of the flexor longus in the region of the proximal phalanges and are 
inserted chiefly into the second phalanges. 

The posterior portion of the flexor digitorum brevis is in immediate relation with the two 
abductors (hallucis and digiti V) which form the middle and external plantar eminences (Fig. 
309), and the origin of the muscle is especially adherent to the abductor hallucis. Its anterior 
portion covers the tendons of the flexor digitorum longus and the lumbricales and is in relation 
on either side with the short muscles of the great and little toes. 

The muscle is supplied by the internal plantar nerve. 

The quadratus plantae, also termed the flexor accessorius and the caro quadrata Sylvii 
(Fig. 311), may be regarded as a plantar head of the flexor digitorum longus. It is situated 
upon the dorsal surface of the flexor brevis and is entirely covered by the latter muscle. It 
takes origin by means of two heads, of which the inner is usually the stronger, from the plantar 
surface of the calcaneus and from the long plantar ligament, and the flat and approximately 
quadrangular muscle inserts into the outer margin of the tendon of the flexor longus digitorum 
as it passes obliquely across the sole of the foot from within outward and from behind forward. 
The insertion occurs before the flexor longus tendon has subdivided into its four digital slips 
and after it has crossed the tendon of the flexor hallucis. At the crossing of these tendons they 
assume their proper positions (see page 222) and are always connected by anastomotic fibers. 
While the tendon of the flexor hallucis runs in the long axis of the toe, and consequently in the 
axis of traction, those of the flexor digitorum pursue an oblique course as above described and 
deviate from the axis of traction by about 30 degrees. 

The quadratus plantac is supplio<l l)y the external plantar nerve. It converts the oblique axis of traction of the 
tendons of the flexor digitorum longus into a straight one and increases the traction upon the tendons. 
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Fig. 311. — The middle layer of plantar muscles. 
The flexor digitonim brcvis, the abductor halluds, and the abductor digiti quinti have been removed; the tendon- 
sheaths of the digits and of the peronaeus longus have been opened. 

Fig. 312. — The deep layer of plantar muscles. 
The tendons of the flexor digitorum longus, the flexor hallucis longus, and the quadratus plants have been removed. 



THE MUSCLES OP THE BALL OP THE GREAT TOE. 

The muscles of the ball of the great toe differ from those of the thenar eminence not only 
in their number but also in the fact that one of them arises from the posterior extremity of the 
calcaneus and the other two from the anterior portion of the tarsus. The ball of the great toe 
consequently contains one long and two short muscles, while all four muscles of the thenar 
eminence are practically of the same length, on account of the shortness of the carpus. 

The abductor hallucis (Fig. 310) is a long, triangular, penniform muscle which occupies 
the entire inner margin of the foot and whose origin is situated immediately alongside of that 
of the flexor digitorum. It forms the internal plantar eminence (Fig. 309) and arises from 
the inner tubercle of the calcaneus from the adjacent portion of the inner surface of that bone, 
from the laciniate ligament, and also from the plantar aponeurosis, which covers the muscle 
completely by the radiations of its middle portion. Soon after its origin, a flat strong tendon 
develops in the middle of the muscle, which is inserted by means of the internal sesamoid bone 
into the first phalanx of the great toe and into its dorsal aponeurosis. The flexor hallucis brei-is 
is situated between the tendons of the abductor hallucis and flexor hallucis longus. 

The muscle is supplied by the internal plantar nerve. Its chief function is the abduction of the great toe.* 

The flexor hallucis brevis (Figs. 311 and 312) is much shorter than the abductor. It 
arises partly from the plantar surfaces of the middle and external cuneiform bones and partly 
from the tendinous prolongations of the long plantar ligament which form the sheath of the 
pcronaeus longus. Like the flexor pollicis brevis, the insertion of the muscle divides into two 
slips, between which passes the tendon of the flexor hallucis longus. The inner slip, together 
with the adductor hallucis, passes into the tendon of the internal sesamoid bone; the outer slip, 
together with the adductor hallucis, passes to the external sesamoid bone. The outer margin 
of the muscle is in relation with the abductor, the inner with the adductor hallucis. 

The muscle flexes the great toe and is supplied partly by the internal plantar nerve and partly by the external plantar 
nerve. 

The adductor hallucis (Fig. 312) is a distinctly bicipital muscle and the two heads do 
not unite until they almost reach the insertion. The oblique head is a round, strong, elongated 
muscle arising from the plantar surface of the external cuneiform bone, in common with and 
partly adherent to the flexor hallucis, from the bases of the second and third metatarsal bones, 

♦The marked development of most of the muscles of the great and little toes, in spite of the limited 
range of motion of these digits within the usual coverings of the foot, allows of the conclusion that these muscles not 
only move the toes, but that they play an important role in supporting the arch of the foot, especially since the abductor 
digiti V does not extend to the toe at all, but is inserted into the practically immovable fifth metatarsal bone. 
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and especially from the anterior extremity of the long plantar ligament (see page 141). The 
broad muscular belly is at first situated in the middle of the sole, covering the plantar interossei, 
and it then passes inward toward the external sesamoid bone of the great toe, and in this situation 
unites with the weaker transverse head. This arises by a purely muscular origin from the plantar 
aspect of the tarsometatarsal joints of the second to the fifth toes; it remains muscular until 
its insertion, while the oblique head usually exhibits an aponeurosis before reaching this point. 
Both heads are inserted together into the first phalanx of the great toe, the tendon of insertion 
containing the external sesamoid bone. 

The adductor hallucis is supplied by the external plantar nerve. Its chief function is adduction of the great toe. 

THE MUSCLES OF THE BALL OF THE LITTLE TOE. 

The muscles of this group correspond to those of the hypothenar eminence both in number 
and in function, but the abductor is much longer than the other two muscles. 

The abductor digiti quinti (Fig. 310) resembles the abductor hallucis not only in its posi- 
tion but in many other respects. It forms the external plantar eminence, and is thick and broad 
behind and narrow and tendinous in front. It arises by a short tendon from the outer tubercle 
of the calcaneus beside the flexor digitorum brevis, and also quite extensively from the plantar 
aponeurosis, which covers the greater portion of the muscle. The insertion is partly into the 
tuberosity of the fifth metatarsal bone and partly into the outer border of the first phalanx of 
the little toe. The inner margin of the abductor digiti V is in relation with the flexor digitorum 
brens behind and with the flexor digiti V brevis in front. 

It is supplied by the external plantar nenx*. Its special function is abduction of the little toe. 

The flexor digiti quinti brevis (Figs. 310 and 311) is a small elongated muscle which 
arises chiefly from the anterior portion of the long plantar ligament (see page 141) and is 
inserted by a short tendon into the first phalanx of the little toe. It is in relation externally 
with the third plantar interosseous muscle. 

The opponens digiti quinti (Fig. 311) is smaller but somewhat broader than the flexor 
brevis, the two muscles having a common origin. It inserts into the outer border of the anterior 
portion of the fifth metatarsal bone, extending forward almost as far as the head. The muscle 
is almost entirely covered by the abductor digiti V. 

The flexor and opponens digiti V are supplied by the external plantar nerve. Their chief functions are indicated by 
their names. 

THE INTEROSSEI PEDIS. 

There are, as in the hand, four dorsal and three plantar interossei (Figs. 312 to 314); 
the former arise by two heads, the latter by one. The difference between the hand and the 
foot consists in the fact that not the middle but the second toe receives the tendons of two dorsal 
interossei (the first and the second), while the third and the fourth pass from the outer side into 
the extensor tendons of the third and fourth toes (Fig. 313). The inner head of the first dorsal 
interosseous is poorly develojx^d; it arises only from the base of the first metatarsal bone and 
from the ligaments of the tarsometatarsal joint, not from the shaft of the bone. 




FlO. 31 J. — Diagram of dorsal 



Fig. 3i4.^Diagram of the plantar intcrossci of the foot. 



three have a bicipital origin. In the vicinity of the metatarsophalangeal joints, they pass from 
the inner side into the dorsal aponeuroses of the toes. At their insertions are usually situated 
small bursK, the himbrical bursa. 

These muscles are supplied in a variable manner partly by the external plantar nerve and 
partly by the internal plantar nerve. Their functions are similar to the corresponding muscles 
in the hand (sec page 203). 




Flc. 31$. — The tendon-sheaths nnd relinatula of dorsum and external surface of Ihc foot (somewhat diagri 

extensor digitorum longus and peronecus tcrtius. They commence in the leg and extend f( 
a variable distance upon the dorsum of the foot. Their retinaculum is chiefly formed by a rein- 
forcement of the dorsal fascia of the foot, the cruciate (anterior annular) ligamettt, which arises' 
from the outer surface of the calcaneus, where it is adherent to the interosseous talocalcaneal 
ligament, and divides inio a distal and a proximal band which form almost a right angle with 
each other (Fig. 306). The proximal band runs to the internal malleolus, the distal to ihe dorsal 
surfaces of the navicular and internal cuneiform bones, and when the laller band is prolonged 
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THE BURS^ OF THE LOWER EXTREMITY. 
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mpties into the femoral vein, which is situated in the region of the oval fossa. The oval fossa (tl; 
Bphenous opjening) is the external or subcutaneous femoral ring and the external orifice of t 
moral canal. (For a more detailed description the reader is referred to the texl-books a 
btlases of topographic anatomy.) 

THE FASCIA OF THE LEG. FASOA CRUBIS. 
The jascia cruris (Figs. 319 and 3J0) envelops the muscles of the leg, but is wanting 
rer the inner surface of the tibia; it is thickest anteriorly below the knee, where it 
adherent to the extensors, the peronsei, and the tendons of the pes anserinus. It 
^ves off the anlcrior inlermuscutar septum, which passes between the extensors and the 
-omei to the anterior border of the fibula, and the posterior inlermuicuiar septum, 
lich passes between the peronsi and the flexors to the posterior border of the libula,! 
ud its upper and inner [xirtion is adherent lo the pes anserinus (see page 2 19). Upon the4 
tttcrior aspect of the leg it divides into a superficial and a deep layer, ihe former covet-I 
ing the triceps suriL. the latter the deep group of flexors; ihc triceps sura? and its tendon, ihi 
teodo Achillis, arc consequently completely invested by this fascia. In addition to the previousl/l 
described rclinacula (sec page 230) the fascia cruris is especially reinforced by the transvers^k 
crural ligament, which is composed of trans\'ersc fasciculi passing from the tibia to the fibula abov^ 
Ihc ankle. It is situated to the proximal side of the cruciate ligament, with which it graduallw^ 
becomes continuous. 

THE FASCLE OF THE FOOT. 
While the dorsal fascia of ihe foot (Fig. 320) is an exceedingly thin layer, the plantar aponeurosis' 
(Fig. 309* is the thickest portion of the entire fascia of the leg. In the middle of the sole it consists 
of a very thick aponeurotic layer, composed chiefly of longitudinal fasciculi with some fitx^rs which 
pass obliquely toward the lateral margins of the foot. The proximal portion of the aponeurosis arises 
from the inner and outer tubercles of the calcaneus and is closely adherent to the long muscles 
of the foot which take their origins from the same bony points; it is considerably thicker than 
tile broader distal portion. The aponeurosis together with the long muscles forms the three 
ftantar eminences {internal, middle, and external; see pages 225 to 227). Its lateral portions ai 
much weaker than the central portion, and the thickest part of the lateral portion is situated ov( 
the origin of the abductor digili V. Numerous slender fasciculi pass from the entire margin of 
the aponeurosis lo the skin, and toward the iocs the aponeurosis divides into four slips, corrcsjjond 
ing to the four outer Ick-s, which are bound together by transverse fibers, the transverse jasciatli. 
Upon the toes the aponeurosis gradually disappears in the connective-tissue layers of the skii 
Both Ihe fa.scia lata and the fascia cruris, like the fasciie of the upper extremity, give pas: 
lo vessels and nerves. 



i 



THE HOST IMPORTANT BURSjE OF THE LOWER EXTREMITY. 

1. The subcutaneous trochanteric bursa, the chief bursa upon the great trochanter, 

2. The trochanteric bursa oj Ihe glulreus maximus (see page 212, Fig. 295). 

3. The gluieojcmoral bursa (see page 212, Fig. 295), inconstant. 
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4. The sciatic bursa of the gluteus maximus, between the tuberosity of the ischium and the 
glutaeus maximus. 

5. The anterior {trochanteric) bursa oj the glutaus mediusj between the tendons of the glutaeus 
medius and maximus. 

6. The posterior (trochanteric) bursa of the glutceus medius, between the tendons of the 
glutaeus medius and the piriformis (see page 212). 

7. The trochanteric bursa of the glutceus minimus, at the insertion of the muscle of the same 
name into the great trochanter. 

8. The piriform bursa, at the insertion of the muscle of the same name into the great 
trochanter. 

9. The bursa of the obturatorius internus (see page 213, Fig. 301). 

10. The bursa of the rectus femoris, at the origin of the muscle of the same name from the 
margin of the acetabulum. 

11. The iliopectineal bursa (see page 211, Fig. 298) occasionally communicates with the 
hip-joint. 

12. The subtendinous iliac bursa, at the insertion of the iliopsoas into the lesser trochanter. 

13. The pectineal bursa, at the insertion of the muscle of the same name. 

14. The superior bicipital bursa, at the origin of the long head of the biceps. 

15. The inferior bicipital bursa, between the tendon of insertion of the biceps and the long 
external lateral ligament of the knee-joint. 

16. The subcutaneous prepatellar bursa (see page 136, Figs. 317 and 320). 

17. The subfascial prepatellar bursa (see page 136). 

18. The subtendinous prepatellar bursa (sec page 136). 

19. The suprapatellar bursa (see page 135) communicates almost always with the knee- 
joint. 

20. The subcutaneous infrapatellar bursa, in front of the upper extremity of the ligamentum 
patellae (see page 136, Figs. 317 and 320). 

21. The deep infrapatellar bursa (see page 135). 

22. The subcutaneous bursa of the tuberosity of the tibia, a subcutaneous bursa over the tubercle 
of the tibia. 

23. The sartorial bursa (see page 214, Fig. 298). 

24. The anserine bursa (see page 219, Fig. 298). 

25. The popliteal bursa (see pages 136 and 221) communicates with the knee-joint. 

26. The interjial gastrocnemial bursa (see pages 136 and 220, Fig. 303) also communicates 
with the knee-joint. 

27. The semimembranous bursa (sec pages 136 and 219) may communicate with the knee- 
joint. 

28. The subcutaneous external malleolar bursa, subcutaneous bursa over the external 
malleolus. 

29. The subcutaneous internal malleolar bursa, subcutaneous bursa over the internal mal- 
leolus. 

30. The bursa of the sinus tarsi, in the interosseous ligament in the sinus tarsi between the 
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talocrural and talonavicular articulations, may communicate with the articular cavity of the 
talocalcaneonavicular articulation. 

31. The subtendinous bursa of the tibialis anterior, at the insertion of the tendon of the tibialis 
anterior. 

32. The subtendinous bursa oj the tibialis posterior , at the insertion of the tendon of the 
tibialis posterior. 

33. The subcutaneous calcaneal bursa, a subcutaneous bursa beneath the tuber calcanei. 

34. The bursa of tlie calcaneal tendon, at the insertion of the tendo Achillis. 

35. The intermetatar so phalangeal bursce, corresponding to the intermctacarpophalangcal 
bursae. 

36. The lumbrical bur see (see page 228). 

[As in the case of the upper extremity, so too in the lower a classification of the muscles of each of the groups recog- 
nized above into post-axial and pre-axial sets can be made. Owing, however, to a rotation which the lower limb under- 
goes during its development, an inversion of its surfaces, as compared with those of the upper limb, occurs, so that the 
post -axial muscles of the thigh, leg, and foot are situated on the anterior surface and the pre-axial muscles on the posterior 
surface. Furthermore, there is not, in the nerve plexuses of the lower limb, that definite separation of the fibers of the 
pre-axial and post-axial muscles into distinct cords, such as are found in the brachial plexus, but the pre-axial and post- 
axial fibers do not complete their separation, as a rule, until they have reached the lower third of the thigh, the division 
of the great sciatic nerve into the tibial and peroneal ner\'es occurring at about that level 

Bearing these facts in mind, a morphological classification of the muscles of the lower limb may be made as follows: 

I. The Muscles of the Hip. 

(a) Post -axial muscles: gluictus maximus, glutceus mrdius, glutteus minimus^ and tensor jasci<t lata. 

{h) Pre-axial muscles: iliacus, piriJormiSf obturator cxtcrnuSf obturator intrrnus, gemcllit and quadratus jemoris. 

II. The Muscles of the Thigh. 

(d) Post-axial muscles: sartorius, quadriceps Jemoris, and biceps jemoris (shorter head).* 

(6) Pre-axial muscles: pectineus, gracilis, adductor longus^ adductor brevis, adductor magnus, adductor minimus, 
semimembranosus^ semitendinosus, and biceps jemoris (long head). 

III. The Muscles of the Leg. 

(d) Post -axial muscles: extensor digitorum longus, perona-us tcrtius, extensor hallucis longus, tibialis anterior^ 
peroncrus longus^ and peroncrus brei'is. 

(b) Pre-axial muscles: gastrocnemius, plantaris, soleus, poplito'us, flexor digitorum longus, tibialis posterior, flexor 
hallucis longus, and quadratus plantir.^ 

IV. The Muscles of the Foot. 

(a) Post-axial muscles: extensor digitorum brevis and extensor hallucis brei'is. 

(b) Pre-axial muscles: flexor digitorum brei'is, abductor hallucis, flexor brei'is hallucis, abductor digiti quinti, oppo- 
nens digiti quinti, lumbricales, adductor hallucis, flexor brevis digiti quinti, and interossei. — Ed.] 

♦The biceps femoris really represents two muscles with a common insertion; its long head is a pre-axial muscle 
mnd its short head belongs primarily to the gluteal set of muscles. 

t The quadratus plantse, although situated in the foot, is nevertheless morphologically one of the muscles of the le^ 
being a derivative of the same muscle mass which gives rise to the flexor longus hallucis and the tibialis posterior. 
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Abdominal fasciae, 163 
muscles, 157 
anterior, 157 

development, 164 
development, 164 
flat, 157 

development, 164 
posterior, 162 

development, 164 
straight, 161 

development, 164 
portion of pectoralis major muscle, 

167 
ribs, 128 

ring, external, 158 
Abductor digitl quinti muscle, 220, 
227 
function of, 200, 227 
nerve supply of, -200, 227 
brevis muscle, 186, 210 
halluds muscle, 210, 226 
function of, 226 
nerve supply of, 226 
poUids brevis muscle, 186, 199 
function of, 199 
nerve supply of, 199 
longus muscle, 185, 197 
function of, 197 
nerve supply of, 197 
Accessory ligaments, 108 
of foot, 139 
plantar ligament, 139 
process, 28 
volar ligaments, 127 
Acetabular fossa, 96 • 

notch, 96 
Acetabulum, 93, 96 
development, 96 
Acromial extremity of clavicle, 85 
Acromioclavicular articulation, 120 

ligament, 120 
Acromion process, 84 
Adductor brevis muscle, 209, 216, 217 
function of, 217 
nerve supply of, 217 
canal, 317 

hallucis muscle, 310, 226 
function of, 227 
nerve supply of, 227 
longus musde, 209, 216 
function of, 316 
nerve supply of, 216 
magnus muscle, 309, 216, 217 
function of, 317 
nerve supply of, 217 
minimus muscle, 209, 216, 217 



Adductor minimus muscle, function 
of, 217 
nerve supply of, 217 
muscles of thigh, 216 
opening, tendinous, 217 
poUicis muscle, 186, 199 
function of, 200 
nerve supply of, 200 
Aditus orbitae, 74 
Adminiculum lineae albse, 163 
Al<e of ethmoid, 63 
of ilium, 93, 94 

surfaces of, 94, 95 
vomeris, 39, 65 
Alar folds of knee, 135 
ligaments, 115 

portion of nasalis muscle, 182 
processes, 63 
Alveolar border of mandible, 71 
canals, 67 
foramina, 67 
juga, 71 

portion of mandible, 71 
process, 37 
of superior maxillary, 66, 68 
Alveoli for teeth, 68, 71 
Amphiarthrosis, 108 
Anatomical neck of humerus, 85 
Anatomy, definition, 17 
descriptive, definition, 17 
, general, definition, 17 
special, definition, 17 
systematic, definition, 17 
topographic, definition, 17 
Anconeus lateralis muscle, 190 
longus muscle, 189 
medialis muscle, 190 
muscle, 185, 190 
function of, 190 
nerve supply of, 190 
quart us muscle, 190 
function of, iqo 
nerve supply of, 190 
Angiolog>', definition, 17 
Angle, external, of scapula, 84 
inferior, of scapula, 84 
infrastcrnal, 35 
internal, of scapula, 84 
mastoid, 43 
of Louis, 34 

of parietal bone, frontal, 59 
mastoid, 59 
occipital, 59 
sphenoidal, 59 
of ribs, 32 
of scapula, external, 83 

237 



Angle of scapula, inferior, 83 
internal, 83 
superior, 83, 84 
of sternum, 34 
parietal, 50 
pubic, 131 
sphenoidal, 36 
subcostal, 35 
Angular head of quadratus labii su- 

perioris muscle, 180 
Angulus stemi, 34 
Ankle-joint, 137 

ligaments of, 139 
Annular ligament, 122 
anterior, 127, 229 
internal, 231 
of palm, 205 
posterior, 203, 208 
Annulus tympanicus, 58 
Anserine bursa, 219 
Antagonist muscles, 143 
Anterior abdominal muscles, 157 
development, 164 
annular ligament, 127, 229 
arch of atlas, 25 
of vertebra, 22 
articular facet of calcaneus, 103 

of tabes, 102 
atlantooccipital membrane, 115 
belly of di^tricus muscle, 174 
capitular ligament, 136 
clinoid process, 41, 49 
condyloid canal, 40, 45 
coronoid process of mandible, 72 
costotransverse ligament, 116 
cranial fossa, 41 
crest of fibula, loi 
crucial ligament, 134 
cms of subcutaneous inguinal ring^ 

159 
ethmoidal foramen, 61, 75 

fontanelle, 81 

gluteal line, 94 

inferior spine of ilium, 94 

intercondyloid fossa, 99 

intermuscular septum, 333 

interoccipital synchondrosis, 47 

intertransversarius muscle, 155 

intraoccipital synchondrosis, 01 

lachrymal crest, 67 

layer of lumbodorsal fascia, 156 

ligament of external malleolus, 137 

longitudinal ligament of vertebral 

column, III 

muscles of leg^, 223 

nares, 66, 76 



luberrir, 45 
palrfc kuriacc, 06 
pBtaf.' ■ - 

ponMa 

itiiade, lAj 



Jponiia nl qiH>b«liia hiai 
■tiiade, iftj 
MrtKn of MpHioc ■uaflhir]', 
of ihi^ nraidt* od >i4 




of iJii^i, araidt* o(i ai4 

iBhKalmnai aitWuUtlen, ij8 

Ueuncnt. 1 411 
uJiAbulur G)|»Bin>l. 140 
ulMftiial U|pmmt. ij9 
toodwDtcfk liun* of |luunu oie- 
«Uw«. 33* 
AiiMeMWnul buHdoc of humerui, 

ilcmkJ Hirfair of humcnti, 

itlbnchiHt tiuHai J07 
i( Hiitfimorif, 66 
l)inp>nir, j*. 58 
— '- Dpmiog u( (lla[>hnif|tn. 165, 

mum pirtfonni*. jj. 65. 66, 76 
nuiT of aiiiMcduiiiM vcMJbuli.ex- 
ttmnl, js 
of pclvi*, HiIrTJDT, t jr 

»uprrior, t.io 
of tynipBok caiuUcului), nupcrhir, 
54 
At>ri o( ftliuU, 101 
of fMtrlU, w 

of pyrnmiit of irmporil bone, 55 
ApUal •xjomoid lignmcnl, 1 15 
Aponeurosis, mj 

polmnr, 198, 107. 108 
Aiwphysts, 3o 
Appendicular skeleton, 11 
AqUKiluctus cochlcE. orifice iif. ;6 
vcstibuU,Bpenurco(,eitenu[, 5; 
Anh. ctHtal, 33 

lumbocostal, exleinal, 16$ 

internal, 165 
or Haller, 165 
of solcuB, aid 
of vcncbnc, 12, 13 

Ii)(ainen[s between, ill 
pubic, 13 1 
superciliary. 60 
tendinous, 143 
zygomalic. 38, 39. 40 
Arcuate eminence. 54 
ligament, xiS 
external, 1^6, 165 

popliteal ligament, 135 
Arm. hones of. S; 

upper, ejtensor surface of, muscles 
of, 180 
flexor surface of, musciN of, iSS 



Ana, ujiprr, miMclm nt, iSj, tSM 

claaifimJon, M9 
Anay. Tcrtefaral. 35 

Arthnxlki. 110 
Ankular cainulca, loS 

tit hip-jolnt, lit 

of phalanga of fwil, 137 
of lund, iij 
canfUja, 31, taH 
drcumfpinKc ul Tadhu, 88 

of ulna. 88 
nw of Mcrum, »g 
dbcs, loA, ■■» 

of elbotn, 11 ) 
rmlnmi'F, uf Mclpiial bone, 40 

ol temporal bunc, $$ 
mftrgiiu. 108, tog 
priKBdn. JO 

of vcrirbnt. »3 
siiriaccs of cotmnnu, loj 

of lalrlla, >» 

d[ reditu, oirjNO, Sg 

of tlbU. inlcnot, 100 
!bUu«rrior, i)() 
Anicularu genu muscle, 115 

lulxrurciu miucle. 115 
ArllculaliimB, 107. loS 
acnimioclavicular, ito 
ankle, 1J7 

allantoaxlal, tt^, 115 
allamof|)i»trophic. iij 
atlonloocripital, 113, ttj 
b(ill-«nd-»ackei, iie 

bilocular, loS 
lalcitncoruboid, 137. ij8 
carpom riacarpa I . 



of ihiiiiib, lit. 1J5 
ChoiKin'H, 118 
cochlear, ioq 
compound, log 
condj-loiiJ. 110 
(istolranEvcnr, tl6 

cuneonavicular, 137, 138 
digHal, 118, IJ7. 139 
cIlitBoiilai, tio 
gliding, MO 
hinge, log 
hip, 131 

humeroradial, 121 
humcroulnar, lu 

inlerchondral. 117 
intcrmeta tarsal, 137, rjg 
intcrphalangeal, 118, 137, 139 
interlarsol, 137 
intervertebral, iir 
Lisfranc's, 139 
metararpophalangeal, i»7 

of Ihumb, 137 
metatarsophalangeal, 137, 131J 
of astragalus, 137 
of atlas, 1 T'3 
otaids, iti 
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AnkuUtlons of carpus, 124 1 
of ciBtal lartiUges, i 
of elbow, ijj 
of fibula, 136 

o( bngrrv 1 ij 

of first Bu] second ciawil m 

of fcicM, 137 

of hand, til 

ol head, 117 

of ktier. 133 

of pHvit giidlc ij8 

of phalanges of finl, 

u( hnnd. 117 
of pisiform bone, 114, ii; 
of ribs n-iih sternum. 116^ it; 

with veilehral coluirm, >&, I 

of sacrum. 113 

uf ihnuldcr, lit 

of sicmum with fibs, 1 

of talus. 137 

of tibia, ij6 

of t.*s, 137 

o( upper cxiremiiy, iii 

of vertebral lolumn, 11 

with ribs. j6, 116, itjj 

pelvic, iiS 
pivot, log 

polyaxial. no 

radbulnar, distal, iij 

proximal. 111 
sacroiliac, 11$ 
saddle, no 
Nmple, 109 
iphermd, no 
spiral, 109 
sternoclavicular. 119 
Mcrnocostal. 117 
talocalcaneal, 137, 138 
talocalcaneonavicular, 137, 138 
lalocrural. 137 
talonavicular, 133 
tarsal, 137, 138 
tarsometatbrsal. 137, 139 
temporomandibular, tiS 
tibiofibular, 136 
transverse, of tarsus, r38 
trochoid, 109 

with longitudinal axis, tog 

unilocular, 108 
Astragalus, 102. See also Talus. 
Atlantoaxial articulations. n3, 11 
Allanlocpistrophic articulations, t 
Alia ntooccipital articulation, 113, 

membrane, 115 

posterior. 115 

articulations of, 113 
development of, 3r 
lateral masses of. 15 
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Attollens auriculae muscle, 179 
Attrahens auriculae muscle, 1 79 
Auditory canal, internal, 55 

foramen, internal, 55 

meatus, external, 38, 40 
internal, 43 
Auricular surface of ilium, 95 

of sacnmi, 29 
Auricularis anterior muscle, 178, 179 

muscle, 178 

functions of, 1 79 
nerve supply of, 1 79 

posterior muscle, 1 78, 1 79 

superior muscle, 1 78, 1 79 
Axial skeleton, 22 
Axillary border of scapula, 84 

fascia, 207 

fossa, 147 

margin of scapula, S3 
Axis, 23. 25 

articulations of, 113 

dens of, 25 

development of, 31 

odontoid process of, 25 



Back, fasciae of, 156 
muscles of, 144 

development of, 156 
flat, 14s 

development, 156 
long, 149 

development, 156 
short, 154 

development, 156 
Ball of great toe, muscles of, 226 

of little toe, muscles of, 227 
Ball-and-socket joint, no 
Basal ligaments, dorsal, 127, 141 
interosseous, 127 
metatarsal, 141 
plantar, 141 
volar, 127 
Base of mandible, 71 
of metacarpal bones, qi 
of metatarsal bones, 105 
of patella, 99 
of phalanges of fingers, 92 

of toes, 105 
of scapula, 83 
Basilar portion of occipital bone, 40, 

45 
Basi pharyngeal canal, 49 

Basb cranii externa, 39 

Belly ot muscle, 142 

Biarticular muscles, 142 

Biaxial joints, no 

Biceps brachii muscle, 185, 188 

function of, 189 

nerve supply of, 189 

tendon of long head of, 121 
femoris muscle, 209, 218 

function of, 218 

nerve supply of, 218 
Bichat's fat mass, 182, 183 
Bicipital bursa, inferior, 234 
superior, 2.^ 
gnxyve, external, 188, 207 



Bicipital groove, internal, 188, 207 
of humerus, 85 

ridges, 86 
Bicipitoradial bursa, 189 
Bifurcate ligament, 140 
Bilocular jomts, 108 
Bipenniform muscles, 142 
Bi pinnate muscles, 142 
Bi venter cervicis muscle, 152 

mandibul<£ muscle, 174 

muscle, 142 
Bloodvessels of bones, 21 
Bone-cartilage, 20 
Bone-marrow, 21 
Bones, 19 

bloodvessels of, 21 

broad, 19 

calcined, 20 

composition of, 20 

development of, 21 

flat, 19 

heads of, 20 

inorganic constituents of, 20 

irregular, 20 

long, 19. See also Long bones. 

macerated, 20 

membranous, 21, 22 

neck of, 20 

ner\'es of, 21 

nutrient canals of, 20 

organic constituents of, 20 

pneumatic, 19 

short, 19 

tissue of, 20 

tubular, 19 

visceral, 22 
Bony locking mechanisms, 108, 109 

pelvis, 93 

tissue, 20 
Brachial fascia, 207 
Brachialis muscle, 185, 189 
function of, 189 
nerve supply of, 189 
Brachioradialis muscle, 185, 194 
function of, 195 
nerve supply of, 195 
Branchiomeric muscles, 184, 185 
Breast -bone, 22, 34. See also Sltr- 

titim. 
Broad bones, 19 
Buccal fat mass, 182, 183 
Buccinator crest, 73 

muscle, 180, 181 
Buccopharyngeal fascia, 184 
Bulbus vena? jugularis suf>erior, 56 
Bursae, anserine, 210, 234 

bicipital, inferior, 234 
superior, 234 

bicipitoradial, 189 

calcaneal, subcutaneous, 235 

coracobrachial, 208 

cubital interosseous, 208 

digital, dorsal subcutaneous, 208 

gastrocncmial, internal, 136, 220, 234 

gluteofemoral, 212, 233 

iliopectineal, 133, 234 

infrapatellar, deep, 135 
subcutaneous, 136, 234 



Bursae, infraspinatus, 208 
intermetacarpophalangeal, 209 
intermetatarsophalangeal, 235 
intratendinous olecranal, 208 
latissimus, 146 
lumbrical, 228 

malleolar, subcutaneous external, 
234 

internal, 234 
metacarpophalangeal, dorsal sub- 
cutaneous, 208 
mucous, 143 
of calcaneal tendon, 235 
of extensor carpi radialis brevis, 208 
of flexor carpi radialb, 209 

ulnaris. 208 
of glutaeus maximus, sciatic, 234 

trochanteric, 212, 233 
medius, anterior trochanteric, 334 

posterior, 212 
trochanteric, 212, 234 
minimus, trochanteric, 234 
of latissimus dorsi, 146 
of lower extremity, 233 
of obturator intemus, 213 
of obturatorius intemus, 213, 234 
of rectus femoris, 234 
of semimembranosus muscle, 219 
of sinus tarsi, 234 
of teres major, 208 
of tibialis anterior subtendinous, 

235. 
posterior subtendinous, 235 

of tuberosity of tiba, subcutaneous, 

234 
of upper extremity, 208 

olecranal, 208 

pectineal, 234 

piriform, 234 

popliteal, 136, 220, 221, 234 * 

prepatellar, subcutaneous, 136, 234 

subfascial, 136 

subtendinous, 136 
sartorial, 214, 234 
sciatic, of glutaeus maximus, 234 
semimembranous, 136, 219, 234 
subacromial, 208 
subcutaneous epicondylar, 208 

olecranal, 208 
subdeltoid, 186, 208 
subscapular, 121, 188 
subtendinous iliac, 234 

olecranal, 208 
suprapatellar, 135, 234 
synovial, 108 

communicating, 108 
trochanteric, 212 

anterior, of glutaeus medius, 234 

of glutarus minimus, 234 
maximus, 212, 233 

posterior, of glutaeus medius, 212, 

234 
subcutaneous, 233 



Calcaneal bursa, subcutaneous, 235 
tendons, 220 
bursa of, 235 
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Calcaneocuboid articulation, 137, 138 
ligament, 141 
plantar, 141 
Calcaneofibular ligament, 140 
Calcaneonavicular ligament, 141 
dorsal, 140 
plantar, 141 
Calcaneotibial ligament, 139 
Calcaneus, 102, 103 
articular surfaces of, 103 
body of, 103 
development, 106 
facets of, 103 
groove of, 103 
surfaces of, 103 
Calf muscles, 219 
Calvaria, inner aspect of, 44 
Canal, adductor, 217 
alveolar, 67 
auditory, internal, 55 
basi pharyngeal, 49 
carotid, 55, 58 

external orifice of, 40 
condyloid, 40, 45 
anterior, 40, 45 
posterior, 40 
dental, inferior, 72 
facial, 56, 57 

geniculum of, 57 
for vertebral artery, 26 

vein, 26 
Hunter's, 217 
hypoglossal, 40, 45 
infraorbital, 67 

entrance of, 75 
inguinal, 159 
mandibular, 72 
musculotubar, 55, 58 
nasal, 75 

nasolachrymal, 64, 67, 75 
nutrient, of arm, 87 
of bones, 20 
of radius, 89 
of temporal bone, 57 
palatine, 69 
pharyngeal, 49, 51 
pterygoid, 50, 78 
pterygopalatine, 51, 69 
sacral, 29 
spinal, 31 
vertebral, 31 
vidian, 50 
Canaliculi, caroticotympanic, 58 
Canaliculus choniaj tympani, 57 
cochleje, orifice of, 56 
mastoid, 58 
tympanic, 58 
Canalis vertebra lis, 31 
Canine fossa, 66 
Caninus muscle, 181 
Capitular ligament, anterior, 136 
posterior, 136 
transverse, of foot, 139 
of hand, 127 
Capitulum of humerus, 86 

of ulna, 88 
Capsules, articular, 108 
of hip-joint, 132 



Capsules, articular, of phalanges of 
foot, 137 
of hand, 127 
Caro quad rata Sylvii muscle, 225 
Caroticot}^!! panic canaliculi, 56, 58 
Carotid canal, 55, 58 

external orifice of, 40 
foramen, external, 56 

internal, 55 
fossa, 172, 174 
groove, 41, 48 
tubercle, 26 
Carpal articular surface of radius, 89 
bones, 82, 89 

articulations of, 124 
central, 91 
development, 91 
supernumerary, 91 
surfaces of, 90, 91 
eminence, radial, 90 

ulnar, 90 
groove, 90 
ligaments, 126 
dorsal, 203, 208 

extensor tendon sheaths be- 
neath, 203 
radiate, 127 
transverse, 127, 205 
volar, 208 
Carpometacarpal articulation, com- 
mon, 124, 125 
of thumb, 124, 125 
ligament, dorsal, 127 
volar 127 
Carpus, 89 

articulations of, 124 
ligaments of, 126 
Cartilages, 21 
articular, 21, 108 
bone, 20 
costal, 33 

articulations of, 117 
interarticular, 108 
semilunar, 133 
functions of, 136 
Cavities, glenoid, 84, 121 
nasal, 76 
oral, roof of, 78 
orbital, 73 
pelvic, 130 
Ceils, ethmoidal, 63, 64 
frontal, 63 
lachrymal, 63, 65 
mastoid, 53 
maxillary, 63, 67 
palatine, 63, 70 
sphenoidal, 63 
Centers of ossification, 21 
Central carpal bone, 91 

tendon of diaphragm, 164, 165 
Cerebral juga, 41 

of sphenoid bone, 50 
surfaces of frontal bone, 41, 60 
of orbital plates, 61 
of parietal bone, 59 
of sphenoid bone, 42, 49 
of temporal bone, 52 
Cervical fascia, 177 



Cervical muscles, prevertebral, 176 

ribs, 35 

vertebrae, 23. See also Vertebra^ 
cervical. 
Cervicalis ascend ens muscle, 149 
Chassaignac's tubercle, 26 
Check ligaments, 108 
Chiasma of tendons, 207 
Choanae, 39 76 
Chopart's joint, 138 
Chorda dorsalis, no, 115 

tympani, 57 
Clavicle, 83, 85 

body of, 85 

development, 85 

extremities of, 85 
Clavicular notches, 34 

portion of pectoralis major muscle, 
167 
Clinoid process, anterior, 41, 49 
middle, 48 
posterior, 48 
Clivus, 43, 45, 48 
Coccygeal comua, 30 
Coccyx, 30 

development of, 31 

joints of, 113 

movements of, 113 
Cochlear joint, 109 
Collar bone, 85. See also Clavicle. 
CoUes' ligament, 159 
Common carpometacarpal joint, 124, 

125 
meatus of nose, 77 
Communicating synovial burss, 108 
Com plexus minpr muscle, 151 

muscle, 152 
Compound joints, 109 
Compressor narium, 182 
Concha nasalis inferior, 64, 67, 77 
Conchae nasales, 77 
media, 63 
superior, 63 
sphenoidales, 48 
Conchal crest, 67, 69 
Conduction ligaments, 108 
Condyles, 20 
femoral, 98, 133 
of occipital bone, 45 
of tibia, external, 99 
internal, 99 
Condyloid canal, 40, 45 
anterior, 40, 45 
posterior, 40 
fossa, 45 
joint, no 

portions of occipital bone, 45 
processes, 200 

of mandible, 71, 73 

posterior, 72 
of skull, 38 
Conoid ligament, 120 
Coracoacromial ligament, 120 
Coracobrachial bursa, 208 
Coracobrachialis muscle, 185, 189 
function of, 189 
nerve supply of, 189 
Coracoclavicular fascia, 1 70 
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Coracoclavicular ligament, 120 
Coracohumeral ligament, 121 
Coracoid process of scapula, 84 

tuberosity, 85 
Comua of fascia lata, 232 
of hyoid bone, greater, 73 
lesser, 73 
Coronal suture, 36, 37, 79 
Coronoid fossa, 86 

process of cranium, 38, 72 
of mandible, 71, 73 
of ulna, 87 
Corrugator supercilii muscle, 179 
Costa?, 32. See also Ribs. 
Costal arch, 33 
cartilages, 33 

articulations of, 117 
groove, 32 

portion of diaphragm, 164 
process, 24 
surface of scapula, 83 
tubercle, ligament of, 116 
tuberosity of clavicle, 85 
Costoclavicular ligament, 119 
Costocoracoid membrane, 170 
Costotransverse articulations, 116 
foramen, 117 
ligament, anterior, 116 
middle, 116 
posterior, 116 
superior, 116 
Cotyloid ligament, 131 

notch, 96 
Coxal bone, 93 

development, 96 
joint, 131 
Cranial bones, 44, 45 
fossae, 41-43 
anterior, 41 
middle, 41 
posterior, 41, 43 
vault, inner aspect of, 44 
Cranium, 36. See also Skull. 
cerebrale, 44, 45 
viscerale, 44 
Cremaster muscle, 160 
functions of, 162 
nerve supply of, 162 
Cremasteric fascia, 163 
Crest, 20 

buccinator, 73 

conchal, 67, 69 

ethmoidal, 67, 69 

for rectus capitis posticus major 

muscle, 47 
frontal, 41, 61 
Infratemporal, 39, 50 
lachrymal, anterior, 67 

posterior, 65 
nasal, 68, 69 
occipital, external, 46 

internal, 44, 46 
of fibula, 10 1 
of head of ribs, 32 
of ilium, 94 
lips of, 94 
of neck of ribs, 32 
of pubis, 95 

16 



Crest of sacrum, 29 
of tibia, 100 

orbital, of sphenoidal bone, 50 
sphenoidal, 48 
Cribriform fossa, 232 

plate of ethmoid bone, 41, 61, 62 
Crista galli, 41, 62 
Crucial eminence, 43, 46 
ligament, 134 
anterior, 134 
of palm, 205 
posterior, 134 
Cruciate ligament, 115, 229 
Crural ligament, transverse, 233 
Cms, inner, of diaphragm, 165 
intermedium of diaphragm, 165 
laterale of diaphragm, 165 
mediale of diaphragm, 165 
of subcutaneous inguinal ring, an- 
terior, 159 
inferior, 158 
posterior, 159 
superior, 158 
Cubital interosseous bursa, 208 
Cuboid bone of foot, 102, 104 

development, 106 
Cuboideonavicular ligament, dorsal, 
141 
plantar, 141 
Cucullaris muscle, 145 
functions of, 146 
nerve supply of, 146 
Cuneiform bones, external, 104 
first, 104 
internal, 104 
middle, 104 
of foot, 102, 104 

development, 106 
of hand, 89, 90, 91 
second, 104 
third, 104 
ligaments, navicular dorsal, 141 
Cuneocuboid ligament, dorsal, 141 
interosseous, 141 
plantar, 141 
Cuneometatarsal ligaments, inter- 
osseous, 141 
Cuneonavicular articulation, 137, 138 



Deep head of flexor pollicis brevis 
muscle, 1 99 
infrapatellar bursa, 135 
layer of calf muscles, 221 
of cervical fascia, 177 
of extensors of forearm, oblique, 
197 
straight, 197 
of flexor muscles of forearm, 192 
muscles of neck, 175 
posterior sacrococcygeal ligament, 

113 
temporal fascia, 184 

Deltoid ligament, 139 

tuberosity, 86 

Deltoideopectoral triangle, 167 

Deltoideus muscle, 185, 186 



Deltoideus muscle, function of, 186 

nerve supply of, 186 
Dens epistrophei, 25, 26, 114 

of axis, 25 
Dental canal, inferior, 72 

foramen, inferior, 72 
Depressor anguli oris muscle, 181 

labii inferioris muscle, 181 

septi nasi muscle, 181 
Descriptive anatomy, definition, 117 
Designations of positions, 17, 18 
Diameters of pelvis, 131 
Diaphragm, 164 

crura of, 165 

development, 166 

foramina of, 166 

functions of, 166 

nerve supply of, 1 66 
Diaphysial center of ossification, 21 
Diaphysis, 19 
Diarthroses, 107, 108. Sec ako Artie- 

ulations. 
Digastric fossa, 40, 72 

muscle, 142, 174 
functions of, 174 
nerve supply of, 174 
Digital articulations, 128, 137, 139 

burs2e, dorsal subcutaneous, 208 

fossa, 97 
Digitate impressions, 41 

of sphenoid bone, 50 
Diploe, 19 

Disarticulated skull, 36 
Discs, articular, 108, 1 18 

of elbow, 123 
Distal radioulnar articulation, 123 
Dorsal arch of vertebra, 22 

basal ligaments, 127, 141 

border of metacarpal bones, 91 
of radius, 88 
of ulna, 87 

calcaneonavicular ligament, 140 

carpal ligaments, 203, 208 

extensor tendon sheaths be- 
neath, 203 

carpometacarpal ligament, 127 

cuboideonavicular ligament, 141 

cuneocuboid ligament, 141 

fascia of hand, 207, 208 

intercarpal ligament, 127 

intercuneiform ligament, 141 

interossei muscles, 227 

ligaments of foot, 140 

naNnculari-cuneiform ligaments, 141 

radiocarpal ligament, 126 

subcutaneous digital bursx, 208 
metacarpophalangeal bursae, 208 

surface of radius, 88 
of scapula, 83 
of ulna, 87 

talonavicular ligament, 140 

tarsal ligaments, 140 

tarsometatarsal ligaments, 141 
Dorsum, muscles of, 224 

sellae, 41, 48 
Douglas' line, 161 
Ductus endolymphaticus, 55 
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trihritorm plale of, 41, Oi 
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■Irvclocimcnt of, 64 
in newborn, 64, Hi 




lalrral mnssra of. 61, 63 




thmoliial liullu, O4 
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crlU, 6i. &, 




crtsl, 6;, 69 




depressions. 61 




foramen. 63 




imtcrior. 6i, 7S 




poslerior, 61, 75 




groove, 65 








nolch. 6. 




process of inferior turbinated boi 



surface of lachrymal bone, 65 
Elhmoideomaxillary suture, 80 
Eustachian lube, cartilaginous portion 
of, 5' 
scinicnnal tor. 58 
Extensor carpi radislis brevis musdc, 
185. '95 
lonpis muscle, 185, igj 



nerve tui>[il; nl, itjj 
digHi V proprfus muscle, 1B5, igC ) 
function of, 11(1 
nerve kuiiply of. iv. 
Ti t>rrvlii muide, no, 114 
', i«S- '96 
(uncltoa at, I97 
ntn*e tupply of, tg? 
longm mturle. 110. 113 
funnion o(. >I4 
nrrvr <hI{>iiI}' of, j>4 
hallum brcvii miudc, ito, 114 
(una ion of, >a4 
nerve tupplji- at, tn 
loagua muiclr. 1 10. lij 
(unaion of. tat 
iHTve supply irf, 31J 
indicii proprius muscle, iSj, igS 

nrrir Mpiily ol, igS 
of H, JJj 

tiuii iDFtdcar^ pollicii muide, 197 
Iiolliiii biTvi* niiuclet 185, '97 
function of, tg; 
nerve lupply of, 197 
loii^UK muxcle, 185, 197 
function of, iv8 
nerve (upply of, 19B 
turfure of forrorm. niwMJe« of, 1Q5 

of up|ttr iirni, muHcle ol, iHtj 
lendons of finRtrt, :o4 
ol hand, aaj 
Bheattit cd. lo.j 
Extemal abdominml nna, [jS 

angle of srjipula. Ej, 84 
iinKuUr process n( frontal bone, 36 
a^icnurc of ariuieductus veslibuli, 55 
nrtualf liRamenl, 156, 16; 
auJiloiy meal us, .i!<, 40 
bicipital groove. iSS, 307 
border of humerus, 86 
carotid foramen. 56 
condyle of femur, 98 

of tibia, 99 
crest of libula. 101 
cuneiform bones of foot, 102, 104 
epicondylcs of lemur, 98 

of humerus. 86 
inlercondyloid tubercle of tibia, gg 
iittercosiol ligisments i^ 
intercDslales muscles, 169 
inlermusculsr septa of arm, 307 

of thigh, 732 

lateral ligament of aim, izi 

of brad, 118 

of knee, 135 

lumbocostal arch, 165 

malleolar bursa, subcutaneous, Zj4 

surface of taluc, 102 
malleolus. 



ulna 



>(k; 1; 



'97 



s of. anterior 
posterior, 137 
margin of scapula, Sj 
meniscus of knee-jcnilt, i 
occipital crest, 46 
protuberance, 41, 46 
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niperior articular surface oi tit 
satfucr of shaft of tibia, loo 
talocalcaneal ligameni, 140 
tubercle of lal us, 102 
EitJemilicB, lower, bursx of, i], 

fasciae of. 331 

fiPe, ^eleion of, 57 

muscles of, 2og 
classiGcalion, 33; 

skeleton of, 81, 93 
of long bonesi ig 
skeleton of. 21, Si, 83 
upDer. anicuUtioos of, ttjf 

bursa: of. 208 

fasdx of, K17 

fit*, skeleton of. 85 

ligaments of. 119 

muscles of. iSj 
development, loQ 

skeleton of, 82, 83 

thoracic muscles of, I 



Face, bones of, 44 

muscles of, 1 78 
functions of. 182 
nerve supply of, iSi 
proper, 179 
Facial canal, 56, 57 
gcniculum of. 5; 

surface of malar bone, 71 
Falciform margin of fascia lata, ! 

process, iig 
False pelvis, 1 30 

ribs, 33 

vertebw, 13, 28 
Fnsciie, 143 

abdominal, 163 

antibrachial, 307 

axillary, 207 

brachial, 207 

buccopharyngeal, 184 

cervical, 177 



gluteal, 333 
liiac. 2^1. 231 
iliopectineal. 231, 332 

i"i"?3r 

liLmUxlorsal, 146, 136 

nuchal, 156 

of back, 156 

of foot, 233 

ofhand, dorsal, 207, 20! 

of head, 184 

of leg, 233 
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Fasds of lower extremityi 231 

of neck, 177 

of thigh, 231 

of upper extremity, 207 

parotideomasseteric, 184 

pectineal, 232 

pectoral, 170 
. prevertebral, 177 

ocar]>a's, 163 

subscapular, 207 

superficial, general, 163 

supraspinal us, 207 

temporal, 184 

transversalis, 163 
Fasciculi, transverse, 233 
Fat mass, Bichat's, 182, 183 

buccal, 182, 183 
Female pelvis, 131 
Femoral condyles, 133 

triangle, 216 
Femur, 82, 97 

condyles of, 98 

development, 98 

epicondyles of, 98 

extremities of, 97, 98 

head of, 97 

neck of, 97 

shaft of, 97, 98 
surfaces of, 97, 98 

surfaces of, 97 

trochanters of, 97 
Fenestra ovalis, 57 

vestibuli, 57 
Fenestration of ribs, 36 
Fibers of subcutaneous inguinal ring, 

159 
Fibrocartilage, interpubic, 108, 128 

intervertebral, 108, no 

navicular, 141 
Fibrous layer of articular capsule, 108 

ring of intervertebral fibrocartilage, 
no 
Fibula, 82, 10 1 

and tibia, relations, 10 1 

apex, 10 1 

articulations of, 136 

borders of, loi 

crests of, loi 

development, 10 1 

extremities of, loi 

head of, 10 1 

interosseous membrane of, 136, 137 

shaft of, 10 1 

surfaces of, loi 
Fibular lateral ligament, 134, 135 

notch, 100 
Finger-joints, 127 
Fingers, bones of, 92 

extensor tendons of, 204 

movements of, 127 

syno\nal sheaths of, 205 
First cuneiform bone of foot, 104 
Fissura petrotympanica, 40, 53, 57 
Fissure, Glascrian, 40, 53, 57 

inferior orbital, 37, 39, 66, 71, 74, 75 

infundibular, 64 

jjetrooccipital, 40, 43, 54, 81 

petrosquamosal, 53, 54 



Fissure, petrotympanic, 40, 53, 57 
sphenoidal, 37, 42, 49, 74, 75 
sphenomaxillary, 37, 39, 71, 74, 75 
sphenooccipital, 45 
sphenopetrosal, 39, 40, 42, 54, 55, 

81 
superior orbital, 37, 42, 49, 74, 75 
tympanomastoid, 53, 57 
tympanosquamosal, 57 
Fixation ligaments, 108 
Flat abdominal muscles, 157 
development, 164 
bones, 19 

muscles of back, 145 
development, 156 
Flexion vertebrae, 23 
Flexor accessorius muscle, 225 
brevis di^ti V muscle, 210 
carpi rad talis muscle, 185, 191 
function of, 191 
nerve supply of, 191 
ulnaris muscle, 185, 192 
function of, 192 
nerve supply of, 192 
digiti quinti brevis muscle, 186, 200, 
227 
function of, 200, 227 
ner\e supply, 200, 227 
digitorum brevis muscle, 210, 225 
nerve supply of, 225 
longus muscle, 210, 219, 221 
function of, 222 
nerve supply of, 222 
profundus muscle, 185, 192 
function of, 194 
nerve supply of, 194 
sublimis muscle, 185, 192 
function of, 192 
nerve supply of, 192 
hallucis brevis muscle, 210, 226 
function of, 226 
nerve supply of, 226 
longus muscle, 210, 219, 222 
function of, 222 
groove for, 103 
nerve supply of, 222 
of thigh, 218 

pollicis brevis muscle, 186, 199 
function of, 199 
nerve supply of, 199 
longus muscle, 185, 194 
function of, 194 
nerve supply of, 194 
surface of forearm, muscles of, 191 

of upper arm, muscles of, 188 
tendons of palm, 205 
Floating ribs, ^^ 
Fontanelles, 81 
anterior, 81 
frontal, 81 
mastoid, 82 
occipital, 81 
posterior, 81 
sphenoidal, 82 
Fonticuli, 81 

Foot, articulations of, 137 
bones of, 10 1 
calcaneus of, 102, 103 



Foot, cuboid "bone of, 103, 104 
cuneiform bones of, 102, 104 
• fasdac of, 233 
ligaments of, 137 

accessory, 139 

interosseous, 141 
lumbricales muscles of, 228 
metatarsal bones of, 105 
muscles of, 224 

classification, 235 
navicular bone of, 102, ' 03 
phalanges of, 82, 105 
sesamoid bones of, 82, 106 
skeleton of, loi, 106 
sole of, muscles of, 225 
synovial sheaths of, 229 
talus of, 102 
tarsal bones of, 102 
vaginal ligaments of, 231 
Foramina, 20 
alveolar, 67 
anterior sacral, 28 
auditory, internal, 55 
caecum, 41, 61, 80 
carotid, external, 56 

internal, 55 
costotransverse, T17 
dental, inferior, 72 
ethmoidal, 63 

anterior, 61, 75 

posterior, 61, 75 
frontal, 60, 75, 76 
incisive, 39, 68 
infraorbital, 37, 66, 67 
intervertebral, 23, 31 
jugular, 40, 43, 46 
lacerum, 39, 40, 42, 43, 55 
magnum, 40, 44, 45 
mandibular, 72 
mastoid, 40, 43, 53, 54 
mental, 37, 72 
nasal, 65 
nutrient, 20 

of bone, 20 

of tibia, 100 

of ulna, 87 
obturator, 93, 96 
of diaphragm, 166 
of nasal cavity, 77 
of sacrum, intervertebral, 29 
of sternum, 36 
of xiphoid process, 36 
optic, 41, 48, 75 
ovale, 39, 42, 49, 50 
palatine, greater, 40, 69 

lesser, 40, 70 
parietal, 44, 59 
quadrilateral, 166 
rotund um, 42, 49, 50, 78 
sacral, 28, 29 

intcr\'ertebral, 29 
sacrosciatic, 130 
sciatic, great, 130 

lesser, 130 
sphenopalatine, 70, 78 
spinal, 23 

spinosum, 39, 42, 49» 5° 
stylomastoid, 40, 56 
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cwodd, 171, 174 
CQwi^rloidy 45 
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IKiODecmMttL 210 

fnfra>pin«tm«, of lo^wila, S3 

SnfnUcnpondy 79 

latercondyloid, gB 
anterior, 99 
posterior, pg 

jugular, 40, 46, 56 

mandibular, ^S, 40, 53, 118 

mastoid, 54 

middle cranial, 41 

occipital, inferior, 44, 46 
superior, 46 

olecranon, 87 

oval, 232 

pxjtrosal, 56 

posterior cranial, 41, 43 

pterygoid, 40, 51 

pterygopalatine, 49, 50, 78 

radial, 87 

scaphoid, 51 

sphenomaxillary, 49, 50, 78 

subarcuate, 55 

subscapular, 83 

supraclavicular, lesser, 171 

supraspinatous, of scapula, 83 

temporal, 38, 52 

trochanteric, 97 

zygomatic, 79 
Fovea, 20 

articularis dentis, 25 
Fovcola; granulares, 44, 60 
Free lower extremity, skeleton of, 97 

upper extremity, skeleton of, 85 
Frons, 36 
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FhwtolschrTmsI sutun^ 37» 80 

tomsmlaiys 
Fnmtosphenoidal process, 37, 71 
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suture, 37, 80 
il pro 
Fusiform musde, 143 



Galea aponeurotica, 178 
Gastrocnemial bursa, inner, 220 

internal, 136, 220, 234 
Gastrocnemius lateralis musde, 220 

medialis muscle, 220 

muscle, 219 
Gemelli muscles, 209, 213 
Gemellus inferior muscle, 213 

superior muscle, 213 
General anatomy, definition, 17 

superficial fascia, 163 
Geniculum of facial canal, 57 
Geniohyoid eus muscle, 174, 175 
functions of, 175 
nerve supply of, 175 
Gimbernat's ligament, 131, 163, 164, 

Ginglymoarthrodia, 127, 139 
Ginglymus, 109 

lateral, 109 
Girdle, pelvic, 93 

articulations of, 128 
ligaments of, 128 

shoulder, 83 
Glabella, 60 

Gladiolus of sternum, 34 
Gland, lachrymal, fossa for, 76 
Glascrian fissure, 40, 53, 57 
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fa«Wj^S3 
Wpmfnf, 191 

C^cMdal ip, io8» 109, xsi 

of 1^ 131 
Gfidbg jofati^ 110 
GlntBus mmoBius muscie. soil sti 
lunctiooo^ SIS 
nerve sinspty o^ si» 
aseiiius musde, 209^ sis 
function oi^ sis 
nerve tupdfy o^ sis 
mininius musde, sog^ sis 
functton of, sis 
nerve supply o^ sis 
Glutesl hadMf 232 
line, antedor, 94 
Sttfenor, 94 
mwdle, 94 
pQstcfior, 94 
superior, 94 
musdes, sii 
sulcus, 332 
tuberositj, 08 
Gbileolemonl bursK, sis^ 233 
Gompiiosis, 107 
Gracilis musde, 209, si6 
function of, 217 
nerve sui^f^ of, S17 
Great sacrosciatic Hgssient^ 1S9 
saplKnous ve&i, 232 
sciatic foramen, 130 

notch, 94,96 
toe^ ball o( musdes o^ 5^16 
Greater comua of hyoid boneb H 
multangular bone, 89, 00 
palatine foimmen, 40, 6^ 
pdvis, 130 

sigmdd notch of ulna, 87 
trochanter, 97 
tubercle of humerus, 85 
tubercular ridge, 86 
wings of sphenoid bone, 47, 49 
Groove, bicipital, external, 188, 2C 
internal, 188, 207 
of humerus, 85 
carotid, 41, 48 
carpal, 90 
costal, 32 
ethmoidal, 65 

for flexor hallucis longus, 103 
for musculospiral nerve, 86 
for radial nerve, 86 
hamular, 51 
infraorbital, 66, 76 
intertubercular, of humerus, 85 
lachrymal, 67 
musculospiral, 86 
mylohyoid, 72 
obturator, 95 
of calcaneus, 103 
of promontory, 58 
of talus, 102 
optic, 41, 48 
palatine, 68 
paraglenoidal, 95 
peroneal, 103, 104 
petrosal, inferior, 43, 45, 55 
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Groove, petrosal, superior, 43, 55 
pterygopalatine, 51, 67, 69 
pulmonary, 35 
sagittal, 44, 46, 60, 61 
sigmoid, 43, 46, 53, 60 
subclavian, 33 
transverse, 43, 46 
tympanic, 57 



Haller's arches, 165 
Hamate bone, 89, 90 
Hamatometacarpal ligament, 127 
Hamular groove, 51 

process, 40, 51 
Hamulus lacrimalis, 65 

process, 90 

pterygoideus, 40, 51 
Hand, articulations of, 124 

bones of, 89 

carpal bones of, S9 

extensor tendons of, 203 
sheaths of, 203 

ligaments of, 124 

metacarpal bones of, 91 

movements of, 126 

muscles of, 185, 198 
classification, 209 

palm of, tendons of, 205 

phalanges of, 82, 92. See also Pha- 
langes of hand. 

sesamoid bones of, 82, 92. See also 
Sesamoid bones of hand, 

skeleton of, 92 
Hard palate, 39, 68, 78 
in newborn, 69 
tuberosity of, 40 
Harmonic suture, 107 
Head, articulations of, 117 

fasds of, 184 

ligaments of, 117 
independent, 118 
muscles of, 177 

of bones, 20 

of femur, 97 

of fibula, loi 

of humerus, 85 

of metacarpal bones, 91, 92 

of metatarsal bones, 105 

of muscle, 142 

of radius, 88 

of ribs, 32 

of scapula, 84 

of talus, 102, 103 

skeleton of, 22, 36 
Hiatus, 20 

canalis facialis, 43, 54 

Fallopii, 43. 54 

semilunaris, 64, 78 
Hinge joint, 109 
Hip, muscles of, 210 
classification, 235 
internal, 210 
Hip-joint, 131 

articular capsule of, 132 

glenoidal lip of, 131 

movements of, 133 
Horizontal plane, 17 



Horizontal plates of palate bone, 69 
portion of hard palate, 39 

of squamous portion of temporal 
bone, 52 
Homer's muscle, 179 
Humeral head of flexor carpi ulnaris 
muscle, 192 
digitorum sublimis muscle, 192 
poUicis longus muscle, 194 
of pronator teres muscle, 191 
Humeroradial articulations, 122 
Humeroulnar articulation, 122 
Humerus, 82, 85 

anatomical neck of, 85 
borders of, 86 
development, 87 
extremities of, 85 
head of, 85 
neck of, anatomical, 85 

surgical, 86 
shaft of, 85 
surfaces of, 86 
surgical neck of, 86 
tubercles of, 85 
Hunter's canal, 217 
Hyoid bone, 73 
body of, 73 
development, 73 
ligaments of, 119 
muscles, 172 
Hypoglossal canal, 40, 45 

fossa, 48 
Hypophyseal fossa, 41 
Hypophysis, 48 
Hyjxjskeletal muscles, 164 
Hypothenar eminence, 198 
muscles of, 200 



Iliac bursa, subtendinous, 234 
fascia, 231, 232 
fossa, 95 
Iliacus muscle, 210 
Iliocostalis cervicis muscle, 149 
dorsi muscle, 149 
lumborum muscle, 149 
muscle, 149 

functions of, 154 
nerve supply of , 154 
Iliofemoral ligament, 132 
Iliolumbar ligament, 129 
Iliopcctineal bursa, 133, 211, 234 
eminence, 95 
fascia, 231, 232 
fossa, 210 
ligament, 231 
line, 95 
Iliopsoas muscle, 209, 210 
function of, 211 
nerve supply of, 211 
Iliotibial band, 232 
Ilium, 93, 94 
ala of, 93, 94 

surfaces of, 94, 95 
body of, 95 
crest of, 94 

lips of, 94 
development, 96 



Ilium, spines of, 94 

tuberosity of, 95 
Incisive foramen, 39, 68 

muscles, 181 

notch, 68 

suture, 69, 81 
Incisor teeth in fetus, 69 
Incisura, 20 

mastoidea, 40 
Independent ligaments of head, 118 
Indicator muscle, 198 
Inferior angle of scapula, 83, 84 

aperture of pelvis, 131 

articular surfaces of tibia, 100 

belly of omohyoid eus muscle, 173 

bicipital bursa, 234 

cornu of fascia lata, 232 

cms of subcutaneous inguinal ring, 

dental canal, 72 

foramen, 72 
extremity of femur, 97, 98 
surfaces of, 98 

of fibula, loi 

of humerus, 85 

of radius, 89 

of tibia, 99 

of ulna, 87, 88 
gluteal line, 94 
intervertebral notch, 23 
maxillary, 71. See also Mandible, 
meatus of nose, 77 
nuchal line, 41, 46 
occipital fossa, 44, 46 
orbital fissure, 37, 39, 66, 71, 74, 75 
peroneal retinaculum, 230 
petrosal groove, 43, 45, 55 
pillar of subcutaneous inguinal ring, 

158 

process of temporal bone, 57 
pubic ligament, 128 
ramus of ischium, 94 

of pubis, 93, 96 
temporal line, 59 
thoracic aperture, 35 
transverse ligament, 121 
turbinated bone, 64, 67, 77 

development, 64 
vertebral notches, 23 
Infraglenoidal margin of tibia, 100 

tuberosity, 84 
Infrahyoid muscles, 172 
functions of, 174 
nerve supply of, 173 
Infraorbital canal, 67 
entrance of, 75 
foramen, 37, 66, 67 
groove, 66, 76 
margin, 75 
suture, 68, 81 
Infrapatellar bursa, deep, 135 

subcutaneous, 136, 234 
Infraspinatus bursa, 208 
fascia, 207 
fossa of scapula, 83 
muscle, 185, 186 
function of, 187 
nerve supply of, 187 
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Infrasternal angle, 35 
Infratemporal crest, 39, 50 
fossa, 79 

surface of sphenoid bone, 50 
of superior maxillary, 66 
Infundibular fissure, 64 
Inguinal canal, 159 
ligament, 131, 163 

reflected, 159, 164 
ring, subcutaneous, 158 
Inner crura of diaphragm, 165 
gastrocnemial bur^a, 220 
head of gastrocnemius muscle, 220 

of triceps muscle, 190 
Up of linea aspera, 97 
portion of longus colli muscle, 176 
vitreous table of flat bones, 19 
Innominate bone, 93 
development, 96 
Inscriptions, tendinous, 143 

of rectus abdominis, 161 
Insertion of muscle, 142 
Interalveolar sej>ta, 68 
Interarticular cartilages, 108 

ligament, 116, 117 
Intercarpal articulations, 124 
ligament, dorsal, 127 
volar, 127 
Intercartilaginei ligaments, 169 
Interchondral joints, 117 
Interclavicular ligament, 1 19 

notch of manubrium, 34 
Intercolumnar fibers of subcutaneous 

inguinal ring, 159 
Intercondyloid eminence of tibia, 99 
fossa, 98 
anterior, 99 
posterior, 99 
line, 98 

tubercle, external, 99 
internal, 99 
Intercostal ligaments, 117 
external, 169 
internal, 169 
spaces, 35 
Intercostalcs cxterni muscles, 169 
interni muscles, 169 
muscles, 166, 169 
functions of, 170 
nerve supply of, 170 
Intcrcrural fibers of subcutaneous in- 
guinal ring, 15Q 
Intercuneiform ligament, dorsal, 141 
interosseous, 141 
plantar, 141 
Intermaxillary bone, 69 

suture, 37, 80 
Intermedial crus of diaphragm, 165 
Intermctacarpophalangeal bursa;, 209 
Intermetatarsal articulations, 137, 139 
Intermetatarsophalangeal bursa, 235 
Intermuscular septa, 143 
anterior, of leg, 233 
external, of arm, 207 

of thigh, 232 
internal, of arm, 188, 207 

of thigh, 232 
of arms, 188, 207 



Intermuscular septa, posterior, of leg, ' 

Internal an^e of scapula, 83, 84 
annular ligament, 231 
arcuate ligament, 165 
auditory canal, 55 

foramen, 55 

meatus, 43 
bicipital groove, 188, 207 
border of humerus, 86 

of tibia, 100 
carotid foramen, 55 
cerebral surface of frontal bone, 60 
condyle of femur, 98 

of tibia, 99 
crest of fibula, 10 1 
cuneiform bones of foot, 102, 104 
epicondyle of femur, 98 

of humerus, 86 
pastrocnemial bursa, 136, 220, 234 
mtercondyloid tubercle of tibia, 99 
intercostal ligaments, 169 
intercostalcs muscles, 169 
intermuscular septum of arm, 188, 
207 
of thigh, 232 
lateral ligament of knee, 134 

of radius, 122 
lumbocostal arch, 165 
malleolar bursa, subcutaneous, 234 

surface of talus, 102 
malleolus, 100 
margin of scapula, 83 
meniscus of knee-joint, 133 
muscles of hip, 210 

of thigh, 216 
occipital crest, 44, 46 

protuberance, 43, 46 
palpebral ligament, 179 
patellar retinaculum, 135 
plantar eminence, 233 
process of calcaneus, 103 
pterygoid plate, 40, 50 
semilunar cartilage, 133 
subcutaneous epicondylar bursa, 

208 
superior articular surface of tibia, 

99 
surface of shaft of tibia, 100 

of talus, 102 

of ulna, 87 

talocalcaneal ligament, 140 

tubercle of talus, 102 

Intemasal suture, 37, 65, 80 

Interoccipital synchondroses, 47 

Interossei dorsales muscles, 186, 200 

functions of, 203 

nerve supply of, 203 

muscles of foot, 210, 227 

of hand, 186, 200 

pedis muscles, 227 

dorsal, 227 

functions of, 228 

nerve supply of, 228 

plantar, 227, 228 

volares muscles, 186, 200, 201 

function of, 203 

nerve supply of, 203 



Interosseoos basal ligaments, 127 

metatarsal ligaments, 141 
bursa, cubital, 208 
cuneocuboid ligament, 141 
cuneometatarsal ligaments, 141 
intercuneifonn ligament, 141 
ligaments of foot, 141 

of neck, 116 
membrane of radius and ulna, 123 

of tibia and fibula, 136, 137 
ridges of fibula, 10 1 

of radius, 88 

of tibia, 100 

of ulna, 87 
sacroiliac ligament, 129 
spaces of metacarpal bones, 92 
talocalcaneal ligament, 140 
Interphalangeal articulations of foot, 

i37» 139 
of hand, 128 

Interpubic fibrocartilage, 108, 128 

Intersphenoidal synchondrosis, 51, 81 

Interspinales muscles, 154 

functions of, 155 

nerve supply of, 155 
Interspinous ligaments, 112 
Intertarsal articulations, 137 
Intertransversarii anterior muscles, 

155 
laterales muscles, 155 

mediales muscles, 155 

muscles, 154, 155 
functions of, 155 
nerve supply of, 155 

posteriores muscles, 155 
Intertransverse ligaments of vertebral 

column, 1X2 
Intertrochanteric line, 97 

ridge, 97 
Intertubercular groove of humerus, 85 

mucous sheath of biceps, 121, 188 
Intervertebral discs, 30 

fibrocartilages, 108, no 

foramen, 23, 31 
of sacrum, 29 

joints. III 
Intrajugular process, 46, 55 
Intraoccipital synchondrosis, anterior, 
81 
posterior, 81 
Intratendinous olecranal bursa, 208 
Irregular bones, 20 
Ischiocapsular ligament, 132 
Ischium, 93, 96 

development, 96 

Jaws. See Mandible and MaxUUt, 
Joint. Sec Articulations. 

cushions, 108, 109 
Juga alveolaria, 68 
Jugular foramen, 40, 41, 43 

fossa, 40, 46, 56 

notch of manubrium, 34 
of temporal bone, 55 

process, 43, 46 

tubercles, 43, 46 
Jugum sphenoidale, 41, 48 
Juncture tendinum, 196 
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Knee-cap, 99. See also Patella. 
Knee-joint, 133 

menisci of, 133 
functions of, 136 

movements, 136 

semilunar cartilages of, 133, 136 

transverse ligament of, 134 



Lacektus fibrosus, 188, 207 
Lachrymal bone, 37, 64 
development, 65 
surfaces of, 65 
cells, 63, 65 
crest, anterior, 67 

posterior, 65 
^and, fossa for, 76 
groove, 67 
notch, 67 
portion of orbicularis oculi muscle, 

179 
process of inferior turbinated, 64 
sac, fossa for, 76 
Lachrymoconchal suture, 80 
Lachrymoethmoidal suture, 80 
Lachi^omaxillary suture, 80 
Laciniate ligament, 221, 231 
Lacruna musculorum, 231 

vasorum, 231 
Lacunar ligament, 131, 163, 164, 231 
Lambdoid border of occipital bone, 46 

suture, 38, 79 
Lamina papyracea, 63 
Langer's muscle, 167 
Lateral crest of sacrum, 29 
cms of diaphragm, 165 
^inglymus, 109 

intertransversarius muscle, 155 
ligament, external, of arm, 122 
of head, 118 
of knee; 13s 
fibular, 134, 135 
internal, of arm, 122 

of knee, 134 
of fingers, 127 
of foot, 139 
radial, 126 
tibial, 134 
ulnar, 126 
masses of atlas, 25 
of ethmoid, 62, 63 
of sacrum, 29 
portions of occipital bone, 40, 45 
sacrococcygeal ligaments, 113 
surface of radius, 88, 89 
Latissimus bursa, 146 
dorsi muscle, 146 
functions of, 147 
nerve supply of, 147 
Leg, anterior muscles of, 223 
extensors of, 223 
fasciae of, 233 
muscles of, 219 

classification, 235 
outer muscles of, 222 
posterior muscles of, 219 
Loser comua of hyoid bone, 73 
multangular bone, 89, 90 



Lesser palatine foramen, 40, 70 
pelvis, 130 

sacrosciatic ligament, 129, 130 
sciatic foramen, 130 

notch, 96 
sigmoid notch of ulna, 87 
supraclavicular fossa, 171 
trochanter, 97 
tubercle of humerus, 85 
tubercular ridge, 86 
wings of sphenoid bone, 47, 49 
Levator als nasi muscle, 180 
anguli oris muscle, 181 
glandule th3rreoidefle muscle, 1 73 
labii inferioris muscle, 181 

superioris alaeque nasi muscle, 180 
muscle, 180 
menti muscle, 181 
scapulae muscle, 147 
functions of, 147 
nerve supply of, 147 
Levatores costarum breves muscles, 
170 

long! muscles, 170 

muscles, 169 
Ligamenta coruscantia, 169 

nava, 112 
Ligaments, 108 
accessory, 108 
acromioclavicular,- 120 
alar, 115 
annular, 122 

anterior, 127, 229 

internal, 231 

of palm, 205 

posterior, 203, 208 
apical odontoid, 115 
arcuate, 128 

external, 156, 165 

internal, 165 

popliteal, 13s 
basal dorsal, 127, 141 

interosseous, 127 

metatarsal, interosseous, 141 

plantar, 141 

volar, 127 
bifurcate, 140 
calcaneocuboid, 141 

plantar, 141 
calcaneofibular, 140 
calcaneonavicular, 141 

dorsal, 140 

plantar, 141 
calcaneotibial, 139 
capitular, anterior, 136 

posterior, 136 

transverse, of foot, 139 
carpal, 126 

dorsal, 203, 208 

extensor tendon sheaths be- 
neath, 203 

radiate, 127 

transverse, 127, 20$ 

volar, 208 
carpometacarpal, dorsal, 127 

volar, 127 
check, 108 
Colles', 159 



Ligaments, conoid, Z30 
coracoacromial, 120 
coracoclavicular, 120 
coracohumeral, 121 
costoclavicular, 119 
costotransverse, anterior, 116 

middle, 116 

posterior, 116 

superior, 116 
cotyloid, 131 • 
crucial, 134 

anterior, 134 

of palm, 205 

posterior, 134 
cruciate, 115, 229 
crural, transverse, 2^3 
cuboideonavicular, dorsal, 141 

plantar, 141 
cuneocuboid, dorsal, 141 

interosseous, 141 

plantar, 141 
cuneometatarsal, interosseous, 141 
deltoid, 139 
dorsal, of foot, 140 
Gimbemat's, 131, 163, 164, 231 

glenoid, 121 
amatometacarpal, 127 
iliofemoral, 132 
iliolumbar, 129 
iliopectineal, 231 
inguinal, 131, 163 

reflected, 159, 164 ^ 
interarticular, 116, 117 
intercar]>al dorsal, 127 

volar, 127 
intercartilaginei, 169 
interclavicular, 119 
intercostal, 117 

external, 169 

internal, 169 
intercuneiform, dorsal, 141 

interosseous, 141 

plantar, 141 
interosseous, 116 

basal, 127 
metatarsal, 141 

cuneocuboid, 141 

cuneometatarsal, 141 

intercuneiform, 141 

of foot, 141 

sacroiliac, 129 

talocalcaneal, 140 
intcrspinous, 112 
intertransverse, of vertebral column, 

112 
bchiocapsular, 132 
laciniate, 221, 231 
lacunar, 131, 163, 164, 231 
lateral, external, of arm, 122 
of head, 122 
of knee, 135 
short, 13s 

fibular, 134, 135 

internal, of head, 122 
of knee, 134 

of fingers, 127 

of foot, 139 

radial, 122, 126 




UKrunnl), lalfral, tOtal, 134 
ulnar, 111, 116 
lumlxii-istiil. 156 
na>~icular cuneifbnM, don>L 1 

ul.!IqM»!"i»j*' 

pnpliloll. 1,(1; 

\cm\tM unk«l. 11$ 
ofaDklc-folnt, iM 

H»f imtnl luU-rd e, n6 _ 
■of nirmitl tiL.iilealMi antRia 

p»lrtior. .17 
Ml BMlkn, laS 
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Unal, 141 
popliieal, ■Kuate, ijj 

obHqur, 13s 
Poupart's, 131- 163 
ptecygomaiilliiry. 184 
pterygospinous, up 
pubic, interior. tiS 

pubocapsular. 133 
radial lateral, lai, 116 
radiate, 116, 117 
radiocarpal, doisa), l}6 

reinforcing. to8 
rhomboid, 119 
round. 132, 133 

ccygeal, anterior, 1 






139 



119 



aacroscialic, great, 129 

lesser, 119. 130 
sacrospinous, 119. 130 
sHcroluberous, 129 
sphenomandibular, itS 
stellate, 116, 117 
sternoclavicular, 119 
stylohyoid, 119 
stylomandibular, 118, iS 
stylomaxillary. 1S4 
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Mi^ of malai faoae, 71 


Ungula, 48. 73 
Lipfc8le_noid«i;io8,.09,.» 
of bip, tjr 


MatepeM»,.3t 


Malleolar buna, luboitaiMwt at 
nal,»34 


of crest of ilium. 94 


internal, 234 


Lbfranc's joint, 139 


surfaces of talus, loz 


tubercle, 32 


Malleolus, external, lol 


little toe, ball of. muscles of, 327 




Locking mechanisms, bony, 108, 109 


posterior, 137 


Long bones. 19 


internal. 100 






epiphyses of. 19 


Mandible, 37. 7' 


extremities of, 19 


body of. 71 


neck of, tc 


borders of. 71 


shaft of, 19 


development, 73 


head of triceps muscle, 189 


in new-born. 73, 8r 


muscles of Uck, 149 




development, ,s6 


processes of, 71 


plantar ligament. 141 


ramus of. 37, 71, 71 


posterior sacroiliac ligatnent, 139 




Longissimus capitis muscle, 150, 15! 


foramen. 72 


cervicis muscle. 150, 151 


fossa. 38. 40, S3. 118 


doisi muscle, 149, 15a 


Manubrium of sternum, 34 


muscle, 149, 150 


Marrow, bone, 21 


functions of, 154 


Masseter muscle, iSi 


nerve supply of. 154 


functions of. 183 


column, HI 


nerve supply of. i8j 


Masseteric tuberosity, 72 


Lon^s atlanlis muscle, 176 


Mastoid anRic, 43. 59 

border of occipital bone, 46 


capitis muscle, 176 


functions of, 176 


canaliculus. 56, 58 


nerve supply of, 176 


celU. S3 


colli muscle, 176 


fonUnell«, 82 
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Mastoid foramen, 40, 43, 53, 54 
fossa, 54 
notch, S3, 54 
portion of temporal bone, 38, 40, 52, 

53 
process, 38, 40, sSf 54 
Maxilke, 37, 66 
body of, 66 
development, 69 
frontal processes of, 37 
in newborn, 69, 81 
nasal processes of, 37 
processes of, 37, 66 
surfaces of, 66 
Maxillary cells, 63, 67 

process of inferior turbinated, 64 
sinus, 66 

orifice of, 67 
surface of palate bone, 69 
Meatus acusticus extemus, 38 
auditorius extemus, 40 
nasopharyngeal, 77 
of nose, 77 
common, 77 
inferior, 77 
middle, 64, 77 
superior, 64, 77 
Medial cms of diaphragm, 165 

intertransversarius muscle, 155 
Median palatine suture, 39, 81 

plane, 17 
Medullary cavity, 19 
Membrane, atlantooccipitat, 115 
posterior, 115 
costocoracoid, 170 
interosseous, of radius and ulna, 123 

of tibia and fibula, 136, 137 
obturator, 115, 129 
anterior, 115 
posterior, 115 
sternal, 117 
synovial, 108 
tectorial, iii, 115 
Membranous bones, 21, 22 
Meniscus, 108 
of knee-joint, 133 
function of, 136 
Mental foramen, 37, 72 
protuberance, 71 
spine, 72 
tubercle, 72 
Mentalis muscle, 181 
Metacarpal bones, 82, 91 
base of, 91 
borders of, 91 
development, 92 
head of, 91, 92 
shaft of, 91 
surfaces of, 91 
Metacarpophalangeal articulations, 
127 
of thumb, 127 
bursie, dorsal subcutaneous, 208 
Metacarpus, 91 
Metatarsal bones, 82, 105 
base of, 105 
development, 106 
head of, los 



Metatarsal bones, shaft of, 105 

ligaments, basal interosseous, 141 
Metatarsophalangeal articulations, 

i37» 139 
Metatarsus, 105 

Metopic suture, 60, 62, 81 

Middle articular facet of calcaneus, 

103 

of talus, 102 

clinoid processes, 48 

costotransverse ligament, 116 

cranial fossa, 41 

crura of diaphragm, 163 

cuneiform bones of foot, 102, 104 

gluteal line, 94 

meatus of nose, 64, 77 

plantar eminence, 225, 233 

turbinated bone, 163 
Monarticular muscles, 142 
Mucous burss, 143 

sheath, intertubercular, 121, 188 
Multangular bone, greater, 89, 90 

lesser, 89, 90 
Multifidus ccrvicis muscle, 152 

dorsi muscle, 152 

lumborum muscle, 152 

muscle, 152 

functions of, 154 
nerve supply of, 154 
Muscles, 142 

abdominal, 157 

antagonistic, 143 

belly of, 142 

biarticular, 142 

biceps, 142 

bipcnniform, 142 

bipinnatc, 142 

biventer, 142 

cervical, prevertebral, 176 

development, 143 

digastric, 142 

fusiform, 142 

gluteal, 211 

head of, 142 

hyoid, 172 

infrahyoid, 172 

insertion of, 142 

monarticular, 142 

nasal, 179, 182 

of anterior surface of thigh, 214 

of back, 144 
flat, 145 
long, 149 
short, 154 

of extensor surface of forearm, 195 
of upper arm, 189 

of face, 1 78 

of flexor surface of forearm, igi 
of upper arm, 188 

of foot, 224 

of forearm, 185, 191 

of hand, 185, 198 

of head, 177 

of hip, 210 

of hypothenar eminence, 200 

of leg, 219 

of lower extremity, 209 

of mastication, 182 



Muscles of neck, 171 

of scalp, 178 

of shoulder, 185, 186 

of thenar eminence, 199 

of thigh, 214 

of thoracic walls, 169 

of trunk, 144 

of upper arm, 185, 188 
extremity, 185 

oral, 179, 180 

orbicular, 142 

origin of, 142 

palpebral, 179 

penniform, 142 

pinnate, 142 

prevertebral cervical, 176 

quadriceps, 142 

short, 142 

sphincter, 142 

spindle-shaped, 142 

suprahyoid, 174 

synergistic, 143 

thoracic, 166 

triceps, 142 

typical, 142 
Musculospiral groove, 86 

nerve, groove for, 86 
Musculotubar canal, 55, 58 
Mylohyoid groove, 72 

line, 72 

raphe, 1 75 
Mylohyoid eus muscle, 174 
functions of, 175 
nerve supply of, 1 75 
Myology, 142 

definition, 17 

general, 142 

special, 144 
Myomeric muscles, 184, 185 



Nares, anterior, 66, 76 

posterior, 39 
Nasal bones, 37, 65 
development, 65 
in new-bom, 65 

border of frontal bone, 61 

canal, 75 

cavity, 76 

foramina of, 77 

conchx, 37 

crest, 68, 69 

foramina, 65, 77 

muscles, 179, 182 

notch, 68 

portion of frontal bone, 60, 61 

process of maxilla, 37, 66, 67 

septum, 37, 76, 77 

spine, anterior, 37, 68 
posterior, 39, 69 

surface of palate bone, 69 
of supenor maxillary, 66, 67 
Nasalis muscle, 182 
Nasofrontal suture, 37, 65, 80 
Nasolachrymal canal, 64, 67, 75 
Nasomaxillary suture, 37, 65, 80 
Nasopharyngeal meatus, 77 
Nasopharynx, 77 
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Navicular bone of foot, 102, 103 « 
development, 106 
of hand, 89, 90 
fibrocartilage, 141 
Naviculari-ciineiform ligaments, dor- 
sal, 141 
plantar, 141 
Neck, fasciae of, 177 
ligaments of, 116 
muscles of, 171 
deep, 175 
short, 155 
development, 156 
of femur, 97 
of humerus, anatomical, 85 

surgical, 86 
of long bones) 20 
of radius, 88 
of ribs, 32 
of scapula, 84 
of talus, 102, 103 
Nerves of bones, 21 
Neurology, definition, 17 
Nose, meatus of, 77 
common, 77 
inferior, 77 
middler64, 77 
superior, 64, 77 • 
Nuchal fascia, 156 
line, inferior, 41, 46 

superior, 41, 46 
surface of occipital bone, 46 
Nutrient canal of arm, 87, 89 
of bones, 20 
of radius, 87, 89 
foramen, 20 
of tibia, 100 
of ulna, 87 



O^UQUE head of adductor hallucis 
muscle, 226 
ligament, 123 
line of mandible, 72 

of tibia, 100 
muscles, 164 
popliteal ligaments, 135 
Obliquus abdominis extemus mus- 
cle, 157 
functions of, 162 
nerve supply of, 162 
intern us muscle, 157, 160 
functions of, 162 
nerve supply of, 162 
capitis inferior muscle, 155 
functions of, 155 
nerve supply of, 155 
superior muscle, 155 
functions of, 155 
nerve supply of, 155 
Obturator extemus muscle, 209, 216, 
217 
functions of, 218 
nerve supply of, 218 
foramen, 93, 96 
p-oove, Q5 

mtemus muscle, 209, 213 
functions of, 213 



Obturator intemus muscle, nerve sup- 
ply of, 213 
membrane, 115, 129 
anterior, 115 
posterior, 115 

riage. 95 

tubercle, anterior, 95 

posterior, 95 
Occipital angle of parietal bone, 59 
bone, 38, 40, 45 

basilar portion of, 40, 45 

borders of, 46 

condyles of, 45 

condyloid portions of, 45 

development of, 47 

in new-bom, 47, 81 

lambdoid border of, 46 

lateral portions of, 40, 45 

mastoid border of, 46 

nuchal surface of, 41, 46 

relations of, 38, 40 

sauamous portion of, 38, 45, 46 
border of parietal bone, 59 
condyles, 40 
crest, extemal, 46 

internal, 44, 46 
fontanelle, 81 
fossa, inferior, 44, 46 

superior, 26 
protuberance, external, 41, 46 

intemal, 43, 46 
Occipitalis muscle, 1 78 

functions of, 178 

nerve supply of, 178 
Occipitomastoid suture, 38, 40, 43, 53, 

79 
Occiput, articulation of first and sec- 
ond vertebrae with, 113 
Odontoid ligament, apical, 115 

process, 25, 26 
Olecranal bursas, 208 
Olecranon, 87 

fossa, 87 
Olivary eminence, 41, 48 
Omohyoideus muscle, 172, 173 
Opponens digiti quinti muscle, 200, 
227 
function of, 200, 227 
nerve supply of, 200, 227 
V muscle of foot, 186, 210 
pollicis muscle, 186, 199 
function of, 199 
nerve supply of, 199 
Optic foramen, 41, 48, 75 

groove, 41, 48 
Oral cavity, roof of, 78 

muscles, 179, 180 
Orbicular ligament, 132 

muscles, 142 
Orbicularis oculi muscle, 179 
functions of, 180 
nerve supply of, 180 
oris muscle, 180, 181 
Orbit, margins of, 75 
walls of, 73, 74 
development, 76 
Orbital cavities, ^7, 73 
crest of sphenoidal bone, 50 



Orbital fissure, inferior, 37, 39, 6( 

7i» 74, 75 
superior, 37, 42, 49, 74, 75 

plates, 61 

surfaces of, 61 

portion of orbicularis oculi muscU 

179 
process of palate bone, 70 

surface of lachrymal bone, 65 
of malar bone, 71 
of orbital plates, 61 
of sphenoid bone, 49, 50 
of sup>erior maxillary, 66 

wings of sphenoid bone, 47, 49 
Orifice of aquaeductus cochlese, 56 

of canaliculus cochleae, 56 

of maxillary sinus, 67 
Origin of muscle, 142 
Os basilare, 47, 51 

capitatum, 89, 90 

incae, 47 

incisivum, 69 

interparietale, 47 

magnum, 89, 90 

nasoturbinale, 64 

planum, 63 

trigonum, 103 
Ossa Bertini, 48 

suturarum, 83 
Ossification, 31 

centers, 21 
Osteology, 19 

definition, 17 

general, 19 

special, 22 
Outer crura of diaphragm, 165 

head of gastrocnemius muscle, 220 
of triceps muscle, 190 

leg muscles, 222 

lip of linea aspera, 97, 98 

portion of longus colli muscle, 176 

vitreous table of flat bones, 19 
Outgrowths, 20 
Oval fossa, 232 



Pacchionian depressions, 44, 60 
Palate bone, 69 

development, 70 
horizontal plates of, 69 
in newborn, 70 
perpendicular plate of, 69 
processes of, 70 
surfaces of, 69 
hard, 39, 68, 78 
in newborn, 68 
tuberosity of, 40 
Palatine canals, 69 
celb, 63, 70 
foramen, greater, 40, 69 

lesser, 40, 70 
grooves, 68 
process, 39, 66, 68 
spines, 68 

suture, median, 39, 8i 

transverse, 39, 81 

Palatoethmoidal suture, 80 

Palatomaxillary suture, 80 



INDEX. 



251 



Pklm, tendons of, 205 

flexor, 205 
Palmar aponeurosb, 198, 207, 208 
Palmaris brevis muscle, 186, 198 
function of, 199 
nerve supply of, 199 
longus muscle, 185, 191 
function of, 191 
nerve supply of, 191 
Palpebral ligament, internal, 179 
muscles, 179 
portion of orbicularis oculi muscle, 

179 
raphe, external, 179 
Paraglenoidal groove, 95 
Parietal angle, 50 
bone, 36, 59 
angles of, 59 
borders of, 59 
development of, 59, 60 
in new-bom, 60 
sulci of, 59 
surfaces of, 59 
border of frontal bone, 60 

of temporal bone, 52 
eminence, 59 
foramen, 44, 59 
notch, $2 

surface of parietal bone, 59 
Parietomastoid suture, 38, 53, 79 
Parotideomasseteric fascia, 184 
Patella, 99 
apex of, 99 
base of, 99 
development, 99 
surfaces of, 99 
Patellar ligament, 135 
retinaculum, external, 135 

internal, 135 
surface of femur, 98 
synovial fold, 135 
Pectineal bursa, 234 
fascia, 232 
line, 98 
Pectineus muscle, 209, 216 
function of, 216 
nerve supply of, 216 
Pectoral fascia, 170 
Pectoralis major muscle, 166 
functions of, 167 
nerve supply of, 167 
minor muscle, 166, 168 
functions of, 168 
nerve supply of, 168 
Pedicles of vertebrae, 23 
Pelvic contraction, plane of, 130 
diarthroses, 128 
expansion, plane of, 130 
girdle, 93 

articulations of, 128 
ligaments of, 128 
inlet, 130 
ligaments, 128 

independent, 129 
outlet, 131 
synarthroses, 128 
Pelvis, 128, 130 
aperture of, inferior, 131 



Pelvis, aperture of, superior, 130 
bony, 93 
cavity of, 130 
diameters of, 131 
false, 130 
female, 131 
greater, 130 
lesser, 130 
ligaments of, 129 
male, 131 
true, 130 
Penniform muscles, 142 
Perichondrium, 21 
Periosteum, 21 

Peronaeus brevis muscle, 210, 223 
functions of, 223 
nerve supply of, 223 
longus muscle, 210, 222 
function of, 222 
nerve supply of, 222 
sheath of, 231 
tertius muscle, 210, 224 
function of, 224 
nerve supply of, 224 
Peroneal groove, 103, 104 
process, 103 

retinaculum, inferior, 230 
superior, 230 
Perpendicular plate of ethmoid bone, 
62, 63 
of palate bone, 69 
Pes anserinus, 214, 216 
Petit's triangle, 147 
Petrooccipital fissure, 40, 43, 54, 81 

synchondrosis, 81, 118 
Petrosal border of sphenoidal bone, 

fossa, 56 

groove, inferior, 43, 45, 55 
superior, 43, 55 
Petrosquamosal fissure, 53, 54 

suture, 81 
Petrotympanic fissure, 53, 57 
Petrous portion of temporal bone, 40, 

52, 54 
apex of, 55 

Phalanges of foot, 82, 105 

development, 106 

of hand, 82, 92 

articular capsules of, 127 

articulations of, 127 

borders of, 92 

development, 92 

movements of, 127 

shaft of, 92 

surfaces of, 92 

trochlea of, 92 

ungual, 92 

Pharyngeal canal, 49, 51 

tubercle, 45 

Pillar of subcutaneous inguinal ring, 

anterior, 159 

inferior, 158 

posterior, 159 

superior, 158 

Pinnate muscles, 142 

Piriform bursa, 234 

Piriformis muscle, 209, 212 



Piriformis muscl'e, function of, 213 

• nerve supply of, 213 
Pisiform bone, 89, 90 

articulation of, 124, 125 
Pisohamate ligament, 125 
Pisometacarpal ligament, 125 
Pituitary body, 48 
Pivot joint, 109 
Plane of pelvic contraction, 130 

expansion, 130 
Plantar basal ligaments, 141 
calcaneocuboid ligament, 141 
calcaneonavicular ligament, 141 
cuboideonavicular ligament, 141 
cuneocuboid ligament, 141 
eminence, external, 233 
internal, 233 
middle, 225, 233 
intercuneiform ligaments, 141 
interossei muscles, 227, 228 
ligament, accessory, 139 
long, 141 
of foot, 140 
naviculari-cuneiform ligaments, 14 z 
surface, 18 
tarsal ligaments, 141 
tarsometatarsal ligaments, 141 
Plantaris muscle, 220 
Planum n.uchale, 41, 46 
ocdpitale, 41, 46 
stemale, 34 

temporale, 38, 50, 52, 59, 60 
Platysma muscle, 171 
functions of, 171 
nerve supply of, 171 
Pneumatic bones, 19 
Polyaxial joints, 1 10 
Popliteal bursa, 136, 221, 234 
ligament, arcuate, 135 

oblique, 135 
line, 100 
space, 98 
Popliteus muscle, 210, 219, 220 
function of, 22 t 
nerve supply of, 221 
Porus acusticus intemus, 43 
Positions, designations of, 17, 18 
Postaxial muscles of lower extremity 

235 
of upf>er extremity, 209 

Posterior abdominal muscle, 162 

development, 164 
annular ligament, 203, 208 
arch of vertebra, 22 
articular facet of calcaneus, 103 

of talus, 102 
atlanto-occipital membrane, 115 
belly of digastricus muscle, 1 74 
bursa of glutaeus medius, 212 
capitular ligament, 136 
clinoid processes, 48 
condyloid canal, 40 

process of mandible, 72 
costotransverse ligament, 116 
cranial fossa, 41, 43 
crucial ligament, 134 
cms of subcutaneous inguinal ring, 

159 
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VtMaiot MhiDQUal fantnni, 6i, 75 



ghitetl ilitfr 94 
^' ■ piato- 

inlvrTniwc-ular M-jiium, 133 
immKcipilal lynchorulrau*, 47 
fntwtianjivciMriu* muMk, IM 
mlrxK (-it'll il synihurKlrutiit, St 
ladurmal crcsi. 65 
layer of lumUidnnai (ii»rU, 156 
li^mmt iif I'Mrrnal malloilM, 137 
lonpluilinal ligamml <jf vdtMbcd 

culumn. Id 
Biuiicli9't[ Ihigh, iiS 

BU«I «|iliir. JQ, Aq 
t^urator mrmbnnr. 115 

tubercle. g$ 
pelvic *ur)jtcc. 1)6 
pillar »f subcuiancinu iniculnaliiB^ 

panitm vf quadraiu* lumDoniiQ 

niu»cle, i6j 
ptnceu of tnllu, loz 
■acral turnnitnn, iq 
ncrocnccyxral llganimbt, 1 13 
.••cnHlinr liKuncnl, 119 
UrfsLT <>[ ntiulu, 101 

of humrniji. 86 
r ot IrgB, muu-in of, iig 

Of UUa, 100 

ofnlu, 87 

of mmnatk bone, 71 
ttlooOcsneal Ui^mal, 14a 
ttlofibiilar Ugament, 140 



IJ4 
subfascial, 136 
subtendinous, 136 
Prevertebral cervical muscles, 176 

fascia, 177 
Procerus nasi muscle, 178 
Processes. 10 
accessory, 28 
acromion, 84 
alar. 63 

alveolar, 37. 66, 68 
articular, 20 

of vertebra:, 23 
dinoid, anterior, 41, 49 
middle, 48 
posterior, 48 
condyloid. 10, 38, 71, 71, 73 
coracuid, 84 
coronoid. of mandible. 38. 71, 73 



PmccHM, eitcnal angnlar, 36 

ofcakaoeiH, 103 

oftahM, IM 
bkifomi, 119 

bonta], of muilh, 37, 66k 67 
frontaiiAeiia4dal, 37, 71 
h>Tinilir, 40, 51, 90 
inferior, of temporal bone, 57 
(ntenul, of calcancni, 103 
fatnluguUr, 46, 55 

'■64' 

DummiilMTB '8 
nuntoU, ji, 40. 53> 54 
ni.MlUiy, of Infetior t 

hub], at Buzilla, 37, 6fiv 67 

odontoid, 15, »6 

tt Hcnim, Bupctior Hticalu, 19 

ofvmebne, 33' 

ocfahal, 70 

IMlatine, 39, 66, 08 

r'Su 



. ._ .39.47.50 

pjiamidal, 40 

of palate bone, 70 
iphettoidal, of palate bone, 70 
qrfnoui, of tibia, 99 

erf vertelirc, 13 
tty\M, of metacaipal booc^ 91 

<rftadiuii, 89 

d tcmpoial boae, 40. 5^ 

of ulna, 8S 
■upncondyloid, 87 
temporal, of ulnar bone, 71 
transverse, of vertebr«, 33 
trochlear, of calcaneus, 103 
unciform, go 
uncinate, 64 

vaginal, of pterygcrid processfs, 4q, 
SI 

of temporal bone, 56, 57 
xiphoid, 34 

foramen of, 36 
zygomatic, of frontal bone, 6a 
'of maxilla, 66.67 

of temporal bone, 36, 38, 39. 52 
Processus civinini, 51 



inastoideus. 40 

Promontory, groove of. 58 
of vertebral column. 30 
Pronation, 124 
Pronator quadralus muscle. 185, 194 

function of, 194 

nerve supply of, 194 
teres muscle. 185, igi 

function of, igi 

nerve supply of, igi 
Protuberance, mental, 71 
Proximal radioulnar articulation, 122 
Psoas major muscle, 210 

Pterygoid canal, 50, 78 



MM, 40, 51 

notd), SI 

plate, external, 40k 50 

iatcntal, 40, 50 
prow*. 39. 47. S* 
lubenisi^, 7a 
PUiygoido mutdea, i8a, 18} 
AuctioDi of, 1&4 

ippfyof, I<4 



P l et y go m «ndibular ivpbe, iSi, dl 
Pieireo'iuwiUaiy KgameM, 184 
PterTgopalatine canal, 51, 69 

foau, so, 78 

groove, SI, 67, 6g 
PteiTpapincws liganMSt, itf 

proccM, 51 
PoUc angle, 131 

an*, 131 

ligament*, inferim-, iiS 
superior, 12S 
Pubi», 93. 95 

derdopment, 90 

tamui of, 95, 96 
Pubocapsular lipment, T31 - 
Pulleys, 143 
Pnlmooary groove, 35 
Pnlpy Qudeis of tnte iv e il e ln sl tl 

PjiBmid of temporal bone, ss, 54 

ape* of, S5 
Pyramidal eminence, 57 

process of palate beuw, 4C^ 70 
Pyramidalii mmcle, 161 . 
fimctioos of, 16* 
nerve supply of, 163 
nasi muscle, 178 



femoris muscle, 209, l 
function of. 113 
nerve supply of, 213 
labii inferioris muscle, i8t 

superioris muscle, 180 
lumborum muscle, 162 
functions of. 163 
nerve supply of. 163 
plants muscle, 110, 225 
function of, 225 
nerve supply of. 225 
Quadriceps femoris muscle. 109, : 
function of, 215 
nerve supply of, 215 
muscle, 141 
Quadrilateral foramen, 166 



Radial carpal e 
fossa. 87 
head of flexor digitor 



muscles of forearm, 191 
nerve, groove for, 86 
notch of ulna, 8; 
Radiate carpal ligament, 
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Radiate ligaments, 116, 117 
Radiocarp>al articulations, 124 
ligament, dorsal, 126 
volar, 126 
Radioulnar articulation, distal, 123 

proximal, 122 
Radius, 82, 88 

and ulna, relations, 89 
a^cular circumference of, 88 
borders of, 88 
development, 89 
extremities of, 88 
head of, 88 

interosseous ridge of, 88 
neck of, 88 
nutrient canal of, 89 
shaft of, 88 
surfaces of, 88 
tuberosity of, 88 
Radix arcus vertebrae, 23 
Ramus of ischium, 94 
of mandible, 37, 71, 72 
of pubis, 93, 95, 96 
Rectus abdominis muscle, 161 
development, 164 
functions of, 162 
nerve supply of, 162 
capitis anterior major muscle, 176 
minor muscle, 177 
functions of, 177 
nerve supply of, 177 
lateralis muscle, 155 
functions of, 155 
nerve supply of, 155 
posterior major muscle, 155 
crest for, 47 
functions of, 155 
nerve supply of, 155 
minor muscle, 155 
functions of, 155 
nerve supply of, 155 
femoris muscle, 214 
muscles, 164 

external, spine for, 76 
Red bone-marrow, 21 
Reflected inguinal ligament, 159, 164 
Reinforcing ligaments, 108 
Retinacula peronseorum, 222, 230 
Retinaculum of arcuate ligament, 135 
patellar, external, 135 

internal, 135 
peroneal, inferior, 230 

superior, 230 
tendon, 142, 143 
^etrahens auricula: muscle, 179 
Rhachischisis, 36 
Rhomboid ligament, 119 
Rkomboidcus major muscle, 147 
functions of, 147 
nerve supply of, 147 
minor muscles, 147 
functions of, 147 
nerve supply of, 147 
Ribs, 22, 32 
abdominal, 28 
angle of, 32 
articulations of, with sternum, 116, 

"7 



Ribs, articulations of, with vertebral 
column, 26, 116, 117 

body of, 32 

bony, 32, 33 

cervical, 35 

curvature of, 33 

development of, 35 

eleventh, ^$ 

false, 33 

fenestration of, 36 

first, 32 

floating, 33 

head of, 32 

length of, 33 

lumbar, 28, 35 

movements of, 117 

neck of, 32 

sacral, 36 

second, 3$ 

surface curvature of, 33 

torsion curvature of, 33 

true, S3 

twelfth, ss 

typical, 32, 33 
Ring, abdominal, external, 158 

inguinal, subcutaneous, 158 
Ridge, bicipital, 86 

interosseous, of fibula, 10 1 
of radius, 88 
of tibia, 100 
of ulna, 87 

intertrochanteric, 97 

obturator, 95 

sphenomaxillary, 50 

supinator, 87 

temporal, 38 

tubercular, greater, 86 
lesser, 86 
Risorius muscle, 180 
Roof of oral cavity, 78 
Root of vertebrae, 23 
Rostrum, sphenoidal, 48, 49 
Rotary vertebrae, 23 
Rotatores breves muscles, 152, 153 

longi muscles, 152, 153 

muscles, 152, 153 
functions of, 154 
nerve supply of, 154 
Round ligament, 132, 133 



Saccular recess, 122, 123 
Sacral canal, 29 
cornu, 29 
foramina, 28, 29 

intervertebral, 29 
hiatus, 29, 31 
rib, 36 

tuberosity, 29 
Sacrococcygeal ligament, anterior, 113 
lateral, 113 
posterior, 113 
symph)'sis, 113 
Sacroiliac articulation, 128 
ligament, anterior, 129 
interosseous, 129 
posterior, 129 
Sacrosciatic foramen, 130 



Sacrosciatic ligament, greater, 129 

lesser, 129, 130 
Sacrospinalis muscle, 149 
functions of, 154 
nerve supply of, 154 
Sacrospinous ligament, 129, 130 
Sacrotuberous ligament, 129 
Sacrum, 28 

apex of, 28, 30 

base of, 28 

canal of, 29 

crests of, 29 

development of, 31 

dorsal surface of, 29 

female, 30 

foramina of, 28, 29 
intervertebral, 29 

joints of, 113 

male, 30 

movements of, 113 

pelvic surface of, 28 

processes of, superior articular, 29 

tuberosity of, 29 

upper surface of, 29 
Saddle joint, no 
Sagittal border of parietal bone, 59 

groove, 44, 46, 60, 61 

plane, 17 

suture, 79 
Saphenous opening of fascia lata, 232 

vein, great, 232 
Sartorial bursa, 214 
Sartorius muscle, 209, 214 
function of, 214 
nerve supply of, 214 
Scalene tubercle, 32 
Scaleni muscles, 175 
functions of, 1 76 
nerve supply of, 176 
Scalenus anterior muscle, 175 

medius muscle, 175 

minimus muscle, 176 

posterior muscle, 1 75 
Scalp, muscles of, 178 
Scaphoid bone of foot, 102, 103 
development, 106 
of hand, 89, 90 

fossa, 51 
Scapula, 83 

angles of, 83, 84 

base of, 83 

borders of, 83, 84 

development, 84 

head of, 84 

ligaments of, 120 

margins of, 83 

neck of, 84 

spine of, 83, 84 

surfaces of, 83 
Scapular notch, 84 
Scarpa's fascia, 163 
Sciatic bursa of gluteus maximus, 234 

foramen, great, 130 
lesser, 130 

notch, great, 94, 96 
lesser, 96 
Second cuneiform bone, 104 
Sella turcica, 41, 47, 48 
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Sooicnnal loi EoMichiMi lutie. jS 

for irmw tvnt|>ant, jH 
SemUircuLir Uttr. t6i 
Scmliunoi lionr, Hq, 90 
rartilugn, ijj 

fnncliun ot, 13O 
linr, itu 

Doiili ol ulnar, S7 
■uriacp nf acnabnlim, 96 
I SemiRienihnnniH bima, ij6, aig, 1J4 
mosclc. mt, 31S, »xg 
funciimi oI, «iu 
licrvw lupltlyuf. 119 
Banb;daiilia niiltii niunck, 151, iji 
cemtb muclt, iji 
donri nivrir, ijj 
tnuKloi. 15* 
function* or. 1S4 

>l'lr"f. 154 
iw miiMlr, 109, >iS 
fimciion at. jiu 
nerve lupfily of, 219 
pHim diMnArum. 39, 66 
tj 
IRkrfcr. of kg. 133 
HUtMl, ot arm, >o7 

Bflhlgii. >3> 
fntemal, c^ nnu, iB^ 107 

at tbi^h. til 
olatm. i9». 107 
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of. ibQ 



nerve Hipj^y ol, ibq 
■nagnus muadc, t6B 
runnlons of, ibrj 
ncrvi: supply of, iftg 
poalcrior infcnor musclr, 14S, 1 
funcliont of. 148 
nerve supply of, 148 
superior mustlc, 148, 171 
functions nf, 148 
ncnre supply of, 148 
SeatLTOoid bones. 143 
of foot, Si, id6 
of hand. 81, gi 
Sheath, intcriubercular mucoiu, 



synovial, of dorsal carpal Ugamenl, 
103 
of fingers, JOS 

of flexor tendons of [xilm, 105 
of foot. 119 
Short bon«, 19 
enemal lateral ligamcnl of knee, 135 

of back, 1 54 

development, 156 
of neck, 1S5 
development, 156 
posterior sacroiliac Sgoment, 139 
Shoulder, articulations of, lai 



Sigmoid HTnove, 43> 4^ 5J< <^ 
ootrh of mandible, 3S, 71 
of tadliu, 8q 
of ulna. giraUT, II7 
l™:r. 87 
Siniplc Jolnl, 109 
Sinut, lifmlal, 61 
dcvelopmml, 61 
maxillary, 66 

oriBcc o(, 07 
of tanu*, toi, 103 
sphenoidal. 47 
Skolrinii, aii|wndlculiir, 3» 

dirisloni of, II 

of fWrrralliHt. »J, Si 

of tool. 101, 106 

of free lower i-Klrwnity, 97 

up|ier cMrcinltf I Sj 
of hand, 91 
of bead, II, 36 
of lower rxlrcmlliei, 81, 91 
of Irunli, II 

variations in. ^J 
'>( upper rxiremlttes, 83. 83 
Skull, 36 
nnltliot aspect fit, 36 
tiosc of. mernal tutlocc of, 39 

Internal surface of, 41 
bones of, 44 

development Hi rlaauficiuion, 4< 
disarticulated, 36 
external surface of base at, 39 

IjliTsI as[>cct of, 37 

of newborn, 81 

superior aspect of, 44 

sutures of. 79 
Smiling muscle, 180 
Sockets for teeth, 68 
Sole uf fo<]t, muscles of, 115 
Soleus, iirch of, 120 



suture, 79 
Sphenofrontal suture, 37, 41, 49, 79 
Sphenoid bone, 37, 39, 47 

body of, 47 

borders of, 49, 50 

cerebral juga of, 50 
surface of, 41 

development of, 51 

digitate impressions of, s° 

grtuler wing of, 43 

in newborn, 51. 81 

lesser wings of, 41 

orbital crcsl of, JO 



I SphcnoM bone, wthp d, ( 

I lempocBJ, 47, 49 

*plne ol. 39 
Sphranldal angle, 36, 59 
cclk. 63 

fissure, 17, 41, 49, 74. 7f' 

fonianelics, 81 

pnx^ess ot pal&le bone, }a 

sinus, 47 

a^e, 56 

turbinated bonus. 48 

St^cnomandlbuiar iigamadj 

Sphenomaxiilaty fissure, jC 

74, 7.^ I 

fossa, 49, 50, 78 

ridee, 50 

surfaci! of sphenoidal bone, 

Spbenoiiccipital fissure, 45 

synchondrosis. 41, 45, 47, 8 
Sphenoorbilal suture. 79 
Sphenopalatine foramen, 70, 

Sphenoparietal suture, 37, 38,1 
Sphenopetrosal fissure, 39, 49 
55, 81 

synchondrosis, 81, nS 
Sphunosquamosal suture, 3S, 

43. S:. 80 
Sphenoivgomatic suture, 3 
Spheroid joints, i 
Sphincter muscles, 

oris muscle, 181 
Spigelius' line, 160 
Spina recti lateralis, 50 
Spinal cana), 31 



B-ings of, greater, 47, 49 
surfaces of, 49 
lesser, 47, 49 



c suture, fM 

es, 14] J 

ft, ■ 



colur 



o Vfrl, 



Spinalis capitis muscle, 151, 1 
cervicis muscle, 151 

muscles. t49, 13 1 
functions of, 154 
nerve supply of, 134 
Spindle-shaped muscles, 141 

anterior nasal, 37 
ethmoidal, 41, 48 
tor externa! rectus muscle, 
frontal. 61 

nasal anterior, 68 

of ilium, anterior inferior, I 
superior, 94_ 

' iferior, 94 



of is 



1, g6 



sphenoidal, 56 
supramcatal, 53 
trochlear, 61 
tympanic, greater, 57 
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iversalis muscle, 149 
rocess of tibia, 99 
tebrae, 23 
il, IC9 

>logy, definition, 17 
apitis muscle, 148 
ictions of, 148 
•ve supply of, 148 
muscle, 148 
ictions of, 148 
•ve supply of, 148 
il border of parietal bone, 59 
henoid bone, 50 
38, 43. 52, 79 
>mastoid suture, 53, 59, 81 
> portions of occipital bone, 

45. 46 
nporal bone, 38, 40, 43, 52 

107 

^ments, 116, 117 
Ltrcmity of clavicle, 85 
ane, 117 

of diaphragm, 164 
idrosis, 117 
muscle, 167 
vicular articulation, 119 

It, IIQ 

domastoideus muscle, 171 
ions of, 172 
? supply of, 172 
tal articulations, 117 
of pcctoralis major muscle, 

)ideus muscle, 172 

reoideus muscle, 172 

22, 34 

f, 34 

itions of ribs with, 116, 117 

^34 

>ment of, 35 
n of, 36 
js of, 34 
rium of, 34 
i of, 34 

I process of, 34 
ibdominal muscle, 161 
velopment, 164 
d ligament, 119 
deus muscle, 174 
lions of, 174 
; supply of, 1 74 
rocess of metacarpal bone, 91 
dius, 89 

mporal bone, 40, 56 
na, 88 

dibular ligament, 118, 184 
toid foramen, 40, 56 
illary ligament, 184 
lial bursa, 208 
te fossa, 55 
in groove, 33 
is muscle, 166, 168 
lions of, 168 
? supply of, 168 
angle,' 35 

es muscles, 169, 170 
cous bursa of tuberosity of 

34 



Subcutaneous calcaneal bursa, 235 
colli muscle, 171 
distal bursas', dorsal, 208 
epicondylar bursse, 208 
external malleolar bursa, 234 
infrapatellar bursa, 136, 234 
inguinal ring, 158 
internal malleolar bursa, 234 
metacarpophalangeal bursse, dorsal, 

208 
olecranal bursa, 208 
prepatellar bursa, 136,. 234 
trochanteric bursa, 233 
Subdeltoid bursa, 186, 208 
Subfascial prepatellar bursa, 136 
Suboccipital triangle, 156 
Subscapular bursa, 121, 188 
fascia, 207 
fossa, 83 
Subscapularis muscle, 185, 187 
functions of, 188 
nerve supply of, 188 
Subtendinous bursa of tibialis ante- 
rior, 235 
posterior, 235 
iliac bursa, 234 
olecranal bursa, 208 
prepatellar bursa, 136 
Sulcus, 20 

arteriosus, 43, 44 
of frontal bone, 61 
of parietal lx)nc, 59 
of sphenoid bone, 50 
of temjwral bone, 53 
calcaneus, 103 
chiasmatis, 41, 48 
gluteal, 232 . 
ncrvi spinalis, 24 
tali, 102 

vcnosus, of parietal bone, 59 
Superciliary arches, 60 
Superficial fascia, general, 163 

head of flexor pollicis brevis muscle, 

199 
layer of calf muscles, 219 
of cervical fascia, 177 
of extensors of forearm, iq6 
of flexor muscles of forearm, 191 
posterior sacrococcygeal ligament, 

113 
temporal fascia, 184 

Superior angle of scajmla, 83, 84 

aperture of pelvis, 130 

of tympanic canaliculus, 54 
articular processes of sacrum, 29 

surfaces of tibia, 99 
belly of omohyoideus muscle, 173 
bicipital bursa, 234 
border of s( apula, 84 
comu of fascia lata, 232 
costotransverse ligament, 116 
crus of subcutaneous inguinal ring, 

158 
extremity of femur, 97 

of fibula, loi 

of humerus, 85 

of radius, 88 

of tibia, 99 



Superior extremity of ulna, 87 
gluteal line, 94 
intervertebral notch, 23 
margin of scapula, 83 
maxillary, 66. See also Maxilla. 
meatus of nose, 64, 77 
nuchal line, 41, 46 
occipital fossa*, 46 
orbital fissure, 37, 42, 49, 74, 75 
peroneal retinaculum, 330 
petrosal groove, 43, 55 
pillar of subcutaneous inguinal ring, 

158 

pubic ligament, 128 

ramus of ischium, 94 
of pubis, 93, 95 

surface of talus, io3 

temporal line, 59 

thoracic aperture, 35 

transverse ligament, 120 

turbinated bone, 63 

vertebral notches, 23 
Supernumerary bones, 82 
Supination, 124 
Supinator brevis muscle, 195 

longus muscle, 194 

muscle, 185, 195 
function of, 196 
nerve supply of, 196 

ridge, 87 
Supraclavicular fossa, lesser, 171 
Supracondyloid process, 87 
Supraglenoidal tuberosity, 84 
Suprahyoid muscles, 174 
Supramastoid ridge, 52 
Suprameatal spine, 52 
Supraorbital border of frontal bone, 
60 

foramen, 60, 75, 76 

margin, 75 

notch, 60, 75 
Suprapatellar bursa, 135, 234 
Supraspinatus fascia, 207 , 

fossa of scapula, 83 

muscle, 185, 186 
function of, 187 
ner\*e supply of, 187 
Supraspinous ligament, 112 
Surgical neck of humerus, 86 
Sustentaculum tali, 103 
Sutura mendosa, 47, 81 
Suturae serrata?, 59 
Suture, 107 

coronal, 36, 37, 79 

ethmoideomaxillarj', 80 

frontal, 60, 81 

frontoethmoidal, 41, 61, 81 

frontolachr>'mal, 37, 80 

frontomaxiilar\', 37, 80 

harmonic, 107 

incisive, 69, 81 

infraorbital, 68, 81 

intermaxillar}-, 37, 80 

intemasal, 37, 65, 80 

lachrjTTioconchal, 80 

lachrvmoethmoidal, 80 

lachrj-momaxillary, 80 

lambdoid, 38, 79 
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Suture, median palatine, 39, 81 

mendosal, 47, 81 

metopic, 60, 62, 81 

nasofrontal, 37, 65, 80 

nasomaxillary, 37, 65, 80 

occipitomastoid, 38, 40, 43, 53, 79 

of skull, 79 

palatine, median, 39, 81 
transverse, 39, 81 

palatoethmoidal, 80 

palatomaxillary, 80 

parietomastoid, 38, 53, 79 

petrosquamosal, 81 

sagittal, 79 

serrate, 59, 107 

sphenoethmoidal, 79 

sphenofrontal, 37, 41, 49, 79 

sphenomaxillary, 81 

sphenoorbital, 79 

sphenoparietal, 37, 38, 42, 79, 82 

sphenosquamosal, 38, 39, 42, 43> S^i 
80 

sphenozygomatic, 37, 38, 50, 80 

squamosal, 38, 43, 52, 79, 107 

squamosomastoid, 53, 59, 81 

transverse palatine, 39, 81 

zygomaticofrontal, 36, 37, 80 

zygomaticomaxillary, 37, 39, 67, 80 

zygomaticotemporal, 38, 52, 80 
Symphysis, 107 

pubis, 95, 128 

sacrococcygeal, 113 
Synarthrosis, 107 

mixed, 107 

pelvic, 128 
Synchondrosis, 107 

epiphyseos, 21 

interoccipital, anterior, 47 
posterior, 47 

intersphenoidal, 51, 81 

intraoccipital, anterior, 81 
posterior, 81 

petrooccif)ital, 81, 118 

sphenooccipital, 41, 45, 47, 81 

sphenopetrosal, 81, 118 

sternal, 34, 117 
Syndesmology, 107 

definition, 17 

general, 107 

special, no 
Syndesmosis, 107 

tibiofibular, 136, 137 

true, 107 
Synergists, 143 
Synovia, 108 
Synovial bursae, 108 

communicating, 108 

folds, 108 
patellar, 135 

layer of articular capsule, 108 

membrane, 108 

sheaths of dorsal carpal ligament, 203 
of fingers, 205 

of flexor tendons of palm, 205 
of foot, 229 
of peronaeus longus, 231 

villi, 108 
Systematic anatomy, definition, 17 



Talocalcaneal articulation, 137, 138 

anterior, 138 
ligament, anterior, ^40 

external, 140 

internal, 140 

interosseous, 140 

posterior, 140 
Talocalcaneonavicular articulation, 

137. 138 
Talocrural articulation, 137 
Talofibular ligament, anterior, 140 

posterior, 140 
Talonavicular articulation, 138 

ligament, dorsal, 140 
Talotibial ligament, anterior, 139 

posterior, 139 
Talus, 102 
articular facets of, 102 
articulations of, 137 
body of, 102 
development, 106 
groove of, 102 
head of, 102, 103 
neck of, 102, 103 
surfaces of, 102 
Tarsal bones, 82, 102 

articulations of, 137, 138 
development, 106 
ligaments, 139 
dorsal, 140 
plantar, 141 
Tarsometatarsal articulations, 137, 

139 
ligaments, dorsal, 141 

plantar, 141 

Tarsus, 102 

articulations of, 137, 138 

ligaments of, 139 

sinus of, 102, 103 

transverse articulation of, 138 

Tectorial membrane, 1 1 1 , 115 

Teeth, alveoli for, 68, 71 

incisor, in fetus, 69 

sockets of, 68, 7^1 

Tegmen tympani, 55, 57 

Temporal bone, 37, 38, 51 

articular eminence of, 53 

canals of. 57 

development of 58 

in newborn, 58, 59, 81 

inferior process of, 57 

mastoid portion of, 38, 40, 52, 53 

petrous portion of, 40, 52, 54 

apex of, 55 

pyramid of, 52, 54 

apex of, 55 

squamous portion of, 38, 40, 43, 

tympanic portion of, 38, 40, 52, 

.57 
fascia, 184 

fossa, 38 

line. 44, 60 

inferior, 59 

superior, 590 
process of zygomatic bone, 71 
ridge, 38 
surface of zygomatic bone, 71 



Temporal surface of sphenoid bone, 

49» 50 
of squamous portion of temporal 

bone, 52 

wings of sphenoid bone, 47, 49 

Temporalis muscle, 182, 183 

functions of, 183 

nerve supply of, 183 

Temporomandibular articulation. 118 

ligament, 118 

Temporomaxillary articulation, 117 

Tendinous adductor opening, 217 

arches, 143 

inscriptions, 143 

of rectus abdominis, 161 

Tendo Achillis, 220 

Tendons, 142 

central, of diaphragm, 164, 165 

chiasma of, 207 

flexor, of palm, 205 

of fingers, extensor, 204 

of hand, extensor, 203 

of long head of bicepis, 121 

of ]>alm, 205 

retinacula, 142, 143 

vincula, 207 

Tendon-sheaths, 143 

Tensor fascias latae muscle, 209, 213 

function of, 214 

nerve supply of, 214 

tympani, semicanal for, 58 

Teres major muscle, 185, 187 

function of, 187 

nerve supply of, 187 

minor muscle, 185, 187 

function of, 187 

nerve supply of, 187 

Terminal line of ilium, 95 

Thenar eminences, 198 

muscles of, 199 

Thigh, adducfor muscles of, 216 

anterior surface of, muscles of, 214 

fasciae of, 231 

flexors of, 218 

internal muscles of, 216 

muscles of, 214 

classification, 235 

posterior muscles of, 218 

Third cuneiform bone, 104 

trochanter, 98 

Thoracic muscles, 166 

vertebrae, 26 

eleventh, 26, 27 

first, 26 

walls, muscles of, 169 

Thorax, 22, 35 

apertures of, 35 

muscles of, 166 

walls of, muscles of, i6g 

Thumb, bones of, 92 

carpometacarpal joint of, 124, 125 

metacarpophalangeal articulation of 

127 

Thyreohyoideus muscle, 172, 173 

Tibia, 82, 99 

and fibula, relations, 10 1 

articular surfaces of, inferior, 100 

superior, 99 



INDEX. 



257 



Tibia, articulations of, 136 
boniers of, 100 
coodyles of, 99 
crest of, 100 
development, loi 
extremities of, 99 

interosseous membrane of, 136, 137 
shaft of, 99, 100 

surfaces of inferior extremity of, 99 
of shaft of, 100 
of superior extremity of, 99 
tuberosity of, subcutaneous bursa 
of, 234 
Tibial lateral ligament, 134 
Tibialis anterior muscle, 210, 223 
function of, 223 
nerve supply of, 223 
posterior muscle, 210, 219, 221 
function of, 221 
nerve supply of, 221 
Tibiofibular articulation, 136 

syndesmosis, 136, 137 
Tibionavicular ligament, 139, 140 
Tissue, bony, 20 
Toes, articulations of, 137 
bones of, 105 

great, ball of, muscles of, 226 
little, ball of, muscles of, 227 
Topographic anatomy, definition, 17 
Torus palatinus, 78 
Tracheiomastoid muscle, 151 
Transversalis capitis muscle, 151 
cervids muscle, 151 
fascia, 163 
Transverse articulation of tarsus, 138 
capitular ligament of foot, 139 

of hand, 127 
carpal ligament, 127, 205 
crural ligament, 233 
fasciculi, 233 
groove, 43, 46 
head of adductor hallucis muscle, 

227 ' 
ligament, inferior, 121 
of atlas, 114 
of hip, 131 
of knee, 134 
superior, 120 
lines of rectus abdominis, 161 
palatine suture, 39, 81 
plane, 17 

portion of nasalis muscle, 182 
processes of vertebrae, 2^ 
Trans versocostal muscles, 156, 157 
Transversospinalis muscle, 149, 151, 

157 
Transveisus abdominis muscle, 157, 

160 

fimctions of, 162 

nerve supply of, 162 

menti muscle, 181 

nuchse, 146, 179 

thoracis, 169, 170 

Trapezium, 89, 90 

Trapezius muscle, 145 

functions of, 146 

nenre supply of, 146 

Tkmpexoid, 89, 90 

17 



Trapezoid ligament, 130 
Triangle, deltoideopectoral, 167 
femoral, 216 
lumbar, 147 
of Petit, 147 
suboccipital, 156 
Triangular ligament, 159, 164 
Triangularis labii inferioris muscle, 
181 
superioris muscle, 181 
muscle, 181 
stemi muscle, 170 
Triceps brachii muscle, 142, 185, 189 
function of, 190 
heads of, 189, 190 
nerve supply of, 190 
surs muscle, 210, 219 
function of. 220 
nerve supply of, 220 
Trigeminal impression, 43, 55 
Triquetral bone, 89, 90 
Trochanteric bursa, 212 

of glutseus maximus, 233 
medius, anterior, 234 
posterior, 212, 234 
minimus, 234 
subcutaneous, 233 
fossa, 97 
Trochanters, 97 
greater, 97 
lesser, 97 
third, 98 
Trochlea;, 143 
of phalanges of foot, 105 
of hand, 92 
i of talus, 102 
Trochlear area of humerus, 86 
depression, 61, 76 
process of calcaneus, 103 
spine, 61 
Trochoid joint, 109 
True joints, 108 
pelvis, 130 
ribs, 3s 

syndesmosis, 107 
vertebrae, 22 
Trunk, muscles of, 144 
skeleton of, 22 
variations in, 35 
Tubercle, 20 
carotid, 26 

costal, ligament of, 116 
intcrcondyloid, external , 99 

internal, 99 
jugular, 43, 46 
mental, 72 
obturator, anterior, 95 

posterior, 95 
of Chassaignac, 26 
of humerus, greater, 85 

lesser, 85 
of Lis franc, 32 
of neck of ribs, 32 
of pubis, 95 
of talus, external, 102 

internal, 102 
of traf>ezium, 90 
pharyngeal, 45 



Tubercle, scalene, 32 
Tubercular ridge, greater, 86 

lesser, 86 
Tuberculum caroticum, 26 

sells, 41, 48 
Tuberositas atlantis, 25 
Tuberosities, 20 

coracoid, 85 

costal, 85 

deltoid, 86 

gluteal, 98 

mfraglenoidal, 84 

masseteric, 72 

of calcaneus, 103 

of fifth metatarsal bone, 105 

of first metatarsal bone, 105 

of hard palate, 40 

of ilium, 95 

of ischium, 96 

of maxilla, 67 

of navicular bone, 103 

of palate bone, 70 

of radius, 88 

of scaphoid bone, 103 

of tibia, 100 

subcutaneous bursa of, 234 

of ulna, 87 

pterygoid, 72 

sacral, 29 

supraglenoidal, 84 

ungual, 92, 105 
Tubular bones, 19 
Turbinated bones, 37. 77 
inferior, 64, 67, 77 
development, 64 
middle, 63 
sphenoidal, 48 
superior, 63 
Tympanic annulus, 81 

antrum, 54, 58 

canaliculus, 58 

aperture of, superior, 54 

groove, 57 

notch, 57 

portion of temporal Iwne, 38, 40, 52; 

57 
spines, greater, 57 

lesser, 57 

T\Tnpanomastoid fissure, 53, 57 

T>Tnpanosquamosal fissure, 57 



Ulna, 82, 87 

and radius, relations, 89 

boniers of, 87 

development, 88 

extremities of, 87, 88 

shaft of, 87 

surfaces of, 87 
Ulnar carpal eminence, 90 

head of flexor carpi uUiaris mascle, 
192 
of pronator teres muscle, 191 

lateral ligament, 122, 126 

notch, 89 
Unciform bone, 89, 90 

process, 90 
Uncinate process, 64 
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Ungual phalanges, 92 
tuberosity, 92, 105 
Uniaxial joints, 109 
Unilocular joints, 108 
Upper arm, extensor surface of, mus- 
cles of, 189 
flexor surface of, muscles of, 188 
muscles of, 185, 188 
classification, 209 
extremity, articulations of, 1 19 
bursas of, 208 
fasciae of, 207 
free, skeleton of, 85 
ligaments of, 119 
muscles of, 185 

development, 209 
skeleton of, 82, 83 
thoracic muscles of, 166 
portion of longus colli muscle, 1 76 



Vaginae mucosae, 142, 143 
Vaginal ligaments, 143 
of foot, 231 
process, 49, 51 

of temporal bone, 56, 57 
Vastus extern us muscle, 215 
ihtermedius muscle, 215 
intemus muscle, 215 
lateralis muscle, 215 
medialis muscle, 215 
Vein, saphenous, great, 232 

vertebral, canal for, 26 
Vena caval opening of diaphragm, 166 
Ventral arch of vertebra, 22 
Vertebrae, 22 
arches of, 22, 23 
articular processes of, 23 
bodies of, 22, 23 

connections of, i lo 
caudales, 30 
cervical, 23 

characters of, 24 
first, 2^, 25 

and second, articulations of, 

development, 31 
second, 23, 25 
development, 31 



Vertebrae, cervical, seventh, 24 
third to sixth, 24 
development, 31 
false, 22, 28 
flexion, 23 
lumbar, 27 
lumbosacral, 30, 36 
pedicles of, 23 
processes of, 23 
prominens, 25 
root of, 23 
rotatory, 23 

spinous processes of, 23 
supernumerary, 35 
thoracic, 26 
first, 26 
twelfth, 26, 27 
transverse processes of, 23 
true, 22 
Vertebral arches, ligaments between, 
112 
artery, 25 

canal for, 26 
border of scapula, 83 
canal, 31 
column, 22, 30 
articulation of ribs with, 116, 

117, 261 
curvature of, 30 
development, 31 
intertransverse ligaments of, 112 
joints of, no 
ligaments of, in 
movements of, 113 
promontory of, 30 
margin of scapula, 83 
notches, 23 
vein, canal for, 26 
Vertical portion of squamous portion 

of temporal bone, 52 
Vidian canal, 50 
Villi, synovial, 108 
Vincula, 143 

of tendon, 207 
Visceral bones, 22 
Vitreous tables of flat bones, 19 
Volar basal ligaments, 127 
border of radius, 88 
of ulna, 87 



Volar carpal ligament, 208 
carpometacarpal ligament, 127 
intercarpal ligament, 17 
ligaments, accessory, 127 
radiocarpal ligament, 126 
surface, 18 
of radius, 88 
of ulna, 87 

Vomer, 39, 65 
alae of, 65 
development, 66 



Walls of thorax, muscles of, 169 
Wings of sphenoid bone, 47, 49 
Wormian bones, 82 
Wrist -joint, 124 



Xiphoid process, 34 
foramen of, 36 



Yellow bone-marrow, 21 



Zona orbicularis, 132 
Zygoma, 70 

Zygomatic arch, 38, 39, 40 
bone, 36, 70 
development, 71 
surfaces of, 71 
border of sphenoid bone, 50 
fossa, 79 
head of quadratus labii superioris 

muscle, 180 
process of frontal bone, 60 
of maxilla, 66, 67 
of temporal bone, 36, 38, 39, 52 
Zygomaticofacial foramen, 71 
Zygomaticofrontal suture, 36, 37, 80 
Zygomaticomaxillary suture, 37, 39, 

67, 80 
Zygomaticoorbital foramen, 71, 75 
Zygomaticotemporal foramen, 71 

suture, 38, 52, 80 
Zygomaticus major muscle, 180 
minor muscle, 180 
muscles, 180 
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' dcddctl gain for the Saunticrs publications. During the present 
college ]rear, in the list of recom mended books published by 164 colleges (the 
olher 33 have Dot published lists), the Saunders books are mentioned 3278 times, 
u against 30S4 the previous year — an increase of 224. In other words, in each 
of the medical colleges in this country an average of 10 (18*/, the previous year) 
of the leaching books employed are publications issued by \V. B. Saunders Com- 
pany. That this increase is not due alone to the publication of new text-books 
but father to a most gratifying increase in the recommendation of text-books 
recognised as standards, is at once evident from the following ; Ashton's Gyne- 
cology shows an increase of 19 ; Da Costa's Surgery, an increase of iz ; Hint's 
Obltetrics, 14 , Howell's I'hysiology, 15 ; Jackson on the Eye, 16 ; Sahll's Diag- 
itic Methods, 1 1 1 Scudder's Fractures. 1 1 : Stengel's I'athology. 13 ; Slelwagon 
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The Practice of aynecoloity. By W. Easterly Ashton, M.O, 
1.L.D . Proft^sor of G>iK-cology in the Mciiito-Chirurgical Colkge, 
Plliladclpliia. Handsome octavo voluin- o!" IO96 pages, containing I057 
original line drawings. Cloth, J o net; Half Morocco, $S.oo net 
RCCCNTLY ISSUED— 1 IE NEW (3d| EDITION 
THREE EDITIONS l^ EIGHTEEN MONTHS 
Thtee large cditioDs of Dr. A&htou's work have been required in eightwn 
months. The ikulhor takes up c.^ch priicttkire necessary to gynecologic woik 
step by ilep, liie sludenl bein': led from one step to aoother. Just as in sludj'ing 
any n(in>medical subje::t. the minutest detail being explained in language that 
cannnt fiui to be understood even at tirst reading. Nothing is left to be taken for 
granted, [he author not only telling his readers in every instance what should be 
done, but alto prfciiely how lo do it. A distinctly original feature of the book ii 
the lUusinttions, numbering 1057 line dr^iwings made especially under the author'^ 
pera>nal supervision from actual apparatus, bving models, and dissections on the 
cadaver. Among the majiy additions lo this edition may be mentioned : Colonic 
lavage and flushing, Hirst'soperation for vaginismus, Dudley'streatmentfu'CTSto- 
cele. Montgomery's round ligament operation, Chorio-epithelioma of tlie Utenu, 
Passive Incontinence of Urine, and Moynihan's methods for Intestinal Anartonxwii. 
The illustrations also have been carefully studied and many changes mad^ and 
a large number of new ones have been introduced. 
Howwd A. IUI7, M. D. 

Prtfaiar tf Gytttcslngy. Jekns Hopkit Viiivtrsitf 

" It b dmient from anything tlut has as jrel appeared. The illiutntiant are paitkndnly 
clear and latishclory. One specially good feature U the pains with whicb you dcMriba N 
many details fo often IcTl lo Ihe imaginatioa." 
CbMlw B. Pmkom. M. D. 

Ffrturfy Priiftiiar tf Gyntcttogy in tkt IMvmily of f^nniylviuiia 

"I know of no book tliat goes so thoroughly and utisbctorily into all the A/ub of emy- 

thing connected with the subject. In this respect your tfook difien from the othen." 

Cw»rg« M. EdebohU. M. D. 

Pnftisar of Diitasii ef Women. New Yor» Pest-Gr^uatt Mtdieal SckooJ 
" A tei(-tx>ok most admirably adapted to Umk gynecoli^y to those who must get theil 
knowledge, even lo the miautesi and most elementary deuil*, (rom lioolis." 
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Medical Oynecology. By S. Wyllis Bandler, M. D., Adjunct 
Professor of Diseases of Women, New York Post-Graduate Medical 
School and Hospital. Octavo of 600 pages, with 135 original illus- 
trations. Cloth, $5.c» net ; Half Morocco, |J6.50 net 

READY IN JUNE 
EXCLUSIVELY MEDICAL GYNECOLOGY 

This new work by Dr. Bandler is just the book that the physician engaged in 
general practice has long needed. It is truly the pr<utitioner' 5 gynecology — ^planned 
for him, written for him, and illustrated for him. There are many gynecologic 
conditions that do not call for operative treatment ; yet, because of lack of that 
special knowledge required for their diagnosis and treatment, the general practi- 
tioner has been unable to treat them intelligently. This work gives just the in- 
formation the practitioner needs. It not only deals with those conditions amen- 
able to non -operative treatment, but it also tells how to recognize those diseases 
demanding operative treatment, so that the practitioner will be enabled to advise 
his patient at a time when operation will be attended with the most favorable 
results. The chapter on Pessaries is especially full and excellent, the proper 
manner of introducing the pessar>' being clearly described and illustrated with 
original pictures that show plainly the correct technic of this procedure. The 
chapters on Vaginal and Abdominal Massage, and particularly that on Artificial 
Hyperemia and Anemia, are extremely valuable to the practitioner. They express 
the very latest advances in these methods of treatment. Hydrotherapy, especially 
the Ferguson and Nauheim Haths. are treated in t-xtt-nso, and Electrotherapy 
receives the full consideration its importance merits. Pain as symptom and its 
alleviation is dealt with in an unusually practical way, its value as an aid in 
diagnosis being emphasized, donorrhea and Syphilis and their many complica- 
tions are treated in detail, every care being taken to have these sections — of 
special interest to the practitioner — complete in ever>' particular. Other chapters 
of great imporUnce are those on Constipation. Sterility, Associated Ner\'ous 
Conditions in Gynecology, and Pregnancy and Abortion. 
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cditon hare combined tbeoe two import«nt mbjecti in one woik. For tUi »«■ 

the work will be doubly valuable, for not only the gynecologiit and genenl pnc- 
titioner will find it »n exhaustive treatise, but the surgeon also will find here the 
latest technic of the various abdominal operations. It possesses a number ol 
valuable features not 10 be found in any other publication covering the same fields. 
It contains a chapter upon the bacteriology and one upon the pathcdogy of gyne- 
cology, dealing fiilly with the scientific basis of gynecology. In no other wotk 
can this information, prepared by specialists, be found as separate chapien. 
There is a lai^e chapter devoted entirely lo medical gynecology written especially 
for (be physician engaged in general practice. Heretofore the general practitioaer 
was compelled to search through an entire work in order to obtain the iafonnation 
desired. Abdominal surgery proper, as distinct from gynecology, is ftUly treated, 
embmciag operations upon the stomach, upion the intestines, upon the liver and 
lule-ducts, upon the pancreas and spleen, upon the kidneys, ureter, bladder, and 
the peritoneum. Special attention has been given to modem tecknie and iUuttta- 
tions of the very highest order have been used lo make clear the various steps of 
the operations. Indeed, the illustrations are truly magnificent, being the work of 
Mr. Hermann Becker and Mr. Max Brddcl, of the Johns Hopkins HospilaL 
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Webster's 
Text-Book of Obstetrics 



A Text-Book of Obstetrics. By J. Clarence Webster, M.JD. (Edin.), 
F. R. C. P. E., Professor of Obstetrics and Gynecology in Rush Medical 
College, in Affiliation with the University of Chicago ; Obstetrician and 
Gynecologist to the Presbyterian Hospital, Chicago. Handsome octavo 
volume of 767 pages, beautifully illustrated, including many in colors. 
Cloth, 1^5.00 net ; Sheep or Half Morocco, 1^.50 net. 

RECENTLY ISSUED-BEAUTirULLY ILLUSTRATED 

This entirely new work is wriuen for the student of obstetrics as well as for 
the active practitioner. The anatomic changes accompanying pregnancy, labor, 
and the puerperium are described more fully and lucidly than in any other text- 
book on the subject. The exposition of these sections is based mainly upon 
studies of frozen specimens, in which department the author has had a larger 
experience than any other worker. Unusual consideration is given to embryo- 
logic and physiologic data of importance in their relation to obstetrics. Great 
care was taken in the selection of the illustrations, aiming to meet the varied re- 
quirements of both the undergraduate and the practising physician. The book 
expresses the most advanced thought of the day. 



OPINIONS OF THE MEDICAL PRESS 



Mediol Record, New York 

*' The author's remarks on asepsis and antisepsis are admirable, the chapter on eclampsia 
Is full of good material, and . . . the book can be cordially recommended as a safe guitle." 

Buffalo Medical Journal 

" As a practical text-book on obstetrics for both student and practitioner, there is left vary 
little to be desired, it being as near perfection as any compact work that has been published." 

DubBn Journal of Medical Science 

•* Both to the student . . . and to the practitioner who requires the latest opinion on aey 
point of practice, Dr. Webster's book \%'ill be of the greatest value." 
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Webster's 
Diseases of Women 

vvRU ^MWHNH sUBBCBWBDBB 

TK(-BMk 0f OysMoloiy . By J. Cf.ABWcm Wnsims, ML D. 
IM.), R R. C P. E.. Professor of Gynecotogy and Ofaitatitek 
Ikal Odicge, ill AfHialion with the Unhror^ 
and Gynecologist to the PKsfayterian HospitaU CUoigoi. Laice 
Lvo volume of 712 pages, with 372 magnifioeiit text-illiistnitioas and 
»lored plates. Qoth, ^7 A) net ; Half Mofooco^ I8.50 net 



BBCCNTLY UMHIBD-TM TBS MMCimONOI 

TUs entiKly new woric on diseases .of wooMn is liassd on Dr. Wokslei^s 
ertendcd cHaical experience, and umtsual promineaoo is i^vsa to the sdead- 
fic bssb of each sahject under considemdon. Special en d eavor Ims boon mads 
to include all die important original invesdgaticms of recent yean, so dut the woric 
r epresents die present-day knowledge upon a subject of the greatest imporlaiice to 
every practitioner. Indeed, Dr. Webster has written this work especially far the 
general practitioner, discussing the clinical features of the subject in their widest 
relations to general practice rather than from the standpoint of specialism. The 
magnificent illustrations, three hundred and seventy-two in number, are neariy all 
original. Drawn by expert anatomic artists under Dr. Webster's direct super- 
vision, they portray the anatomy of the parts and the steps in the operations with 
rare clearness and exactness. These illustrations, selected because of their 
practical and technical value, form a rich collection, supplementing a text of 
unusual conciseness. 

Howard A. Kolljr, M.D., 

Professor of Gynecology, Johns Hopkins University, 

" It is undoubtedly one of the best works which has been put on the maiket within recent 
years, showing from start to finish Dr. Webster's well-known thoroughness. The illustiatioos 
are also of the highest order. 
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Cullen*s 
Adenomyoma gf the Uterus 



Adenomyoma of the Uterus. By Thomas S. Cullen, M. D., 
Associate Professor of Gynecology, Johns Hopkins University. Octavo 
of 275 pages, with original illustrations by Hermann Becker and 
August Horn. 

JUST RCADY— A NEW WORK 

Dr. CuUen*s large clinical experience and his extensive original work along 
the lines of gynecologic pathology have enabled him to present his subject with 
originality and precision. The work gives the early literature on adenomyoma, 
traces the disease through its various stages, and then gives the detailed findings 
in a large number of cases personally examined by the author. Formerly the 
physician and surgeon were unable to determine the cause of uterine bleeding, but 
after following closely the clinical course of the disease, Dr. Cullen has found that 
the majority of these cases can be diagnosed clinically. The results of these 
observations he presents in this work. The entire subject of adenomyoma is 
dealt with from the standpoint of the pathologist, the clinician, and the surgeon. 
The superb illustrations are the work of Mr. Hermann Becker and Mr. August 
Horn, of the Johns Hopkins Hospital. 



The American 
Text-Book gf Obstetrics 



Recently Issued — New (2d) 



The American Text-Book of Obstetrics. In two volumes. Edited 
by Richard C. Norris, M. D. ; Art Editor, Robert L. Dickinson, M. D. 
Two octavos of about 600 pages each; nearly 900 illustrations, includ- 
ing 49 colored and half-tone plates. Per volume: Cloth, ^3.50 net; 
Half Morocco, 1^.50 net. 

American Journal of the Medical Sciences 

•' As an authority, as a book of reference, as a ' working book ' for the student or pnurti- 
tioner, we commend it because we believe there is no better.*' 
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Hirst's 
Text-Book of Obstetrics 



New(5th)Editioii» Revised 



A Text-Book of Obstetrics. By Barton Cooke Hirst, M.D.. 
Professor of Obstetrics in the University of Pennsylvania. Handsome 
octavo, 915 i>ages, with 767 illustrations, 40 of them in colors. Cloth, 
^5.00 net; Sheep or Half Morocco, ^.50 net 

RECENTLY ISSUED 

Immediately on its publication this work took its place as the leading text-book 
on the subject. Both in this country and in England it is recognized as the most 
satisfactorily written and cleariy illustrated work on obstetrics in the language. 
The illustrations form one of the features of the book. They are numerous and 
the most of them are ori^nnal. I n this edition the book has been thoroughly revised. 
More attention has been ^iven to the diseases of the genital organs associated with 
or following childbirth. Many of the old illustrations hkve been replaced by better 
ones, and there have been added a number entirely new. The work treats the 
subject from a clinical standpoint. 



OPINIONS OF THE MEDICAL PRESS 



British Medical Journal 

" The popularity of American t«-xt-l)<)oks in this country is one of the features of recent 
years. The popularity is probably cluctiy du*- to the j^nrat superiority of their illustrations 
over those of the Knplish text-bookb. Thf illustrations in Dr. Hirst's volume are far more 
numerous and far bt'tter i;xecut«Ml, and thpre*foic more instructive, than those commonly 
found in the works of writers on obstetrics in our own country."' 

Bulletin of Johns Hopkins Hospital 

"The work is an admirable on«' in evrry sen<;e of the word, concisely but comprehensively 
written," 

The Medical Record. New York 

"The illustrations are numerous and are works of art, many of them appearing for the first 
time. Th<' author's style, thotit^h condensed, is sint^ularly clear, so that it is never necessary 
to re-read a sentenc»' in order t" E^ra-^p tin- nieanint:. As a true model of what a modern text- 
book on obstetrics should be. we feel justified in affirming that Dr. Hirst's book is without a 
rrral." 



DISEASES OF WOMEN. 



HirstV 
Diseases of Women 



A Text-Book of Diseases of Women. By Barton Cooke Hirst, 
M. D., Professor of Obstetrics, University of Pennsylvania ; Gynecolo- 
gist to the Howard, the Orthopedic, and the Philadelphia Hospitals. 
Octavo of 745 pages, with 701 original illustrations, many in colors. 
Cloth, IJ5.00 net; Half Morocco, 1^6.50 net. 

RECENTLY ISSUCD-NCW (ad) EDITION 
WITH 701 ORIGINAL ILLUSTRATIONS 

The new edition of this work has just been issued after a careful revision. 
As diagnosis and treatment are of the greatest importance in considering diseases 
of women, particular attention has been devoted to these divisions. To this end, 
also, the work has been magnificently ilhiminated with 701 illustrations, for the 
most part original photographs and water-colors of actual clinical cases accumu- 
lated during the past fifteen years. The palliative treatment, as well as the 
radical operative, is fully described. • enabling the general practitioner to treat 
many of his own patients v khout referring them to a specialist. An entire sec- 
tion is devoted to r full description of all modem gynecologic operations, illumi- 
nated and elucidated by numerous photographs. The author's extensive ex- 
perience renders this work of unusual value. 



OPINIONS OP THE MEDICAL PRESS 



Record, New York 

•* Its merits can be appreciated only by a careful perusal. . . . Nearly one hundred pages 
arc devoted to technic, this chapter being in some respects su|)erior to the descriptions in 
many other text- boks." 

Botton Medical and Surgical Journal 

"The author has given special attention to diagnosis and treatment throughout the l>ook, 
and has produced a practical treatise which should l>e of the greatest value to the student, the 
general practitioner, and the specialist." 

Medical News, New York 

" Office treatment is given a due amount of consideration, so that the work will be as 
useful to the non-<>[>erator as to the specialist." 




American 



lustrated Dictionary i 

■Kjlecently luued-New <4th) Editiofl ^^t 

AnMTlcan lllustnitcd Medtcal Dktloaary. A new and com- 
itionarv of the terms used in Medicine. Surgery. IJcntislr)-. 
rmistfy, and 1 ranches; with uver lOO new .in<J 

1 many ha illustrations. By W. A. Newwan 

ditor of ' merican Pocket Medical Diciion- 

o, nearly &; [es, bound in full flexible leather. 

wf.di thumb inde [5^0 net 
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TIm knniediatc success of ihis work i! due lo Ihe special features thai 
goiih it from other books of iu kind. I1 ^ves a tnaximuiii of matter in a niini- 
BBB tpBce and al the lowest possible cosi. Though it is pnctically unabridged, 
yet by Ae use of thin bible paper and flexible morocco binding it Is imly iV 
inctaet dliclc. The resuil is a truly luxurious specimen of book •making. In tl'ls 
new edition the bnofc has been ihurouehly revised, nnd upward of fifteen hundreu 
new terms thai have appeared in recent medical literature have been added, thus 
bringing the book absolutely up to date. The book contains hundreds fit tenna 
not to be found in any other dictionary, over 100 original tables, and many hand- 
some illustrations, a number in colors. 



PERSONAL OPINIONS 



It Is so well {ottea up and of tad o 



Howacd A. IMIr. M. D- 

Pn/isiar af Gjpualagy, Jokiu Hafkim 

" Dr. Doriand'i dictionary is Hdminble, 

■iac No erroit haTe bean found in my nie 

J. CoIBm Warraa. M.D., LL.D., F.ILC.S. (Hob.) 
Profastr of Surgiry, Harvard Mtdical Sihoel. 
" I r^ard it as a valuable aid to my medical literary work, ll is very ccinq>Iete and of 



handle comlbrtably. I u 



Q preference to any otber." 
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Penrose's 
Diseases of Women 



Fifth Revised 



A Text-Book of Diseases of Women. By Charles B. Penrose, 
M. D., Ph. D., formerly Professor of Gynecology in the University of 
Pennsylvania ; Surgeon to the Gynecean Hospital, Philadelphia. Oc- 
tavo volume of 550 pages, with 225 fine original illustrations. Cloth, 

J3.75 net 

RECENTLY ISSUED 

Regularly every year a new edition of this excellent text-book is called for, 
and it appears to be in as great favor with physicians as with students. Indeed, 
this book has taken its place as the ideal work for the general practitioner. The 
author presents the best teaching of modem gynecology, untrammeled by anti- 
quated ideas and methods. In every case the most modem and progressive 
technique is adopted, and the main points are made clear by excellent illustra- 
tions. The new edition has been carefully revised, much new matter has been 
added, and a number of new original illustrations have been introduced. In its 
revised form this volume continues to be an admirable exposition of the present 
status of gynecologic practice. 



PERSONAL AND PRESS OPINIONS 



Professor of Gynecology Mmd Obstetrics, Johns Hopkins University, Baltimore. 

" I shall value very highly the copy of Penrose's ' Diseases of Women ' received. I have 
already recommended it to my class as THE BEST book." 

E* E* MOfil^oiiief|3r» M* D*» 

Professor of Gynecology, Jefferson Medical College, Philadelphia. 

•* The copy of ' A Text-Book of Diseases of Women ' by Penrose, received to-day. I have 
looked over it and admire it very much. I have no doubt it will have a large sale, as it justfy 
merits.' 

Itfalol Medico-Chiniitical Journal 

"This i^ an rxcfllrnt work whi< h poes straight to the mark. . . . The book may be taken 
aa a trustworthy exposition of modern gynecology." 



Dorland's 
Modern Obstetrics 



ObstctrlcH : Oeneral and Operative. By W, A. Nkwmam 
iJoKLAND. A.M.. M.I).. AssisLint Instructor in Obst<rtrics, Uiiivcr^ 

stty ot' IVnnsylvAni.i ; A-tNociate in Gynecology in the I'hilaJclphii 
Polyclinic. Handsome ocLivo volume of 797 pages, with 201 iJlustra- 

{ions> Clolh. J4.00 iit;t, 

R Second Edition. Revised and Greatly Enlarged 

' In lhi» dilion the book ha* !x:cn cniirti) rewritten ami very s^c^ilK enlarged. 
AmonKthenewiiubject'i iniriHlucod &ic ilic surgic;!] trenimcnt i>l puer[ierBl scpai^, 
infant mortality, placcnul tnnsmisxiDn of djieaws, scrum -therapy <if t)ucr|icnil 
Mpiii. etc. By new illustrations the text hag been elucidated, and the »ubjcL-l pi». 
srnird in a miist inMnjclive and arrcpt-nble fonn. 
JoikimI of Ae Amwicu) Medical Awodnlion 

o( ilir pt<.(ri«on n »lw>tff! hy ili^ fafl Ih.i! ■ trmiid idilkin i» cillnl fur within laeti a «haft 
limr. ICtpiTiiillj ilnvrTinit ti giruiir It ihr cVio4iicrT on puerperal Kfitli." 



Davis' Obstetric and 
Gynecologic Nursing 



Obstetric and Qynecologric Nursing. By Edward P. Davis, A. M., 

M. D., Professor of Obstetrics in the Jefferson Medical College and 
Philadelphia Polyclinic ; Obstetrician and Gynecologist, Philadelphia 
Hospital. l2mo of 400 pages, illustrated. Buckram, $1-7$ n^ 
KECENTLY ISSUED— SECOND REVISED EDmON 

Obstetric nursing demands some knowledge of natural pregnancy, and gyne- 
cologic nursing, really a branch of surgical nursing, requires special instractioo 
and training. This volume presents this information in the most convenient 
form. This second edition has been very carefully revised throughout, biiaging ■ 
the subject down to date. 

Tbe Lancet. London 

" Nol only nurses, l»i 
perusal or this book. Il 
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Garrigues' 
Diseases of Women 

Third Edition, Thoroughly Revised 



A Text-Book of Diseases of Women. By Henry J. Garrigues, 
A. M., M. D., Gynecologist to St. Mark's Hospital and to the German 
Dispensary, New York City. Handsome octavo, 756 pages, with 367 
engravings and colored plates. Cloth, ^84.50 net; Sheep or Half 
Morocco, $lSxyo net 

The first two editions of this work met with a most appreciative reception by 
the medical profession both in this country and abroad. In this edition the entire 
work has been carefully and thoroughly revised, and considerable new matter 
added, bringing the work precisely down to date. Many new illustrations have been 
introduced, thus greatiy increasing the value of the book both as a text-book and 
book of reference. 

Thad. A. Reamy, M. D., Professor of Clinical Gynecology, Medical College of Ohio. 

"One of the best text-books for students and practitioners which has been published in the 
English language ; it is condensed, clear, and comprehensive. The profound learning and 
great clinical experience of the distinguished author find expression in this book." 



American 
Text-Book of Gynecology 



American Text-Book of Gynecology: Medical and Surgical. 
Edited by J. M. Baldy, M. D., Professor of Gynecolog>^ Philadelphia 
Polyclinic. Imperial octavo of 718 paj^es, with 341 text-illustrations 
and 38 plates. • Cloth, g6.cx) net; Half Morocco, §7.50 net. 

SECOND REVISED EDITION 

This volume is thoroughly practical in its teachings, and is intended to l)c a 
working text-book for physicians and students. Many of the most important 
subjects are considered from an entirely new standpoint, and are grouped together 
in a manner somewhat foreign to the accepted custom. 

Bofloo Medical and Surgical Journal 

"The most complete exponent of gyneeology which we have. No subject seems to have 
been neglected." 
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Schigar aad EdgM^i Labor aad OiM Mii fw OfcrtB^ 



O. SoiArPBii, of Hciddbeig. Edilwl, wkh addUoM^ bf J. CuFraM Edgab. 
If* D.i IVolcHor cf Obite trici And CHinnl lfidirffay» CbimII Uiivcirflj 
Medkal SdwoL New York. WUi 14 BAognpUc pte ia cofaiv, 199 lell^ 



** It ««Mld be dificiilt to find one Inmdnd 
pnctiod pointi for atodcDti or praetMonevii'* 



S5>iiftfiitP and EdgBf^s O betotfk ni^ghnih and 

XraatnMot 



AtlM Mi BpHflMt off OtatoMc DkvMflls Mi TvMHMt. By Da. 

O. SoaFFBit. of HddelbeiK. Edited, widi addidoa*. bf J. CLpmi Edoab. 
M. D.. Pkrofenor of Obstetrics and CMiiical Ifidwifaiy. CorMD Uahrenily 
Medical School, New York. With 122 colored figines on $6 plptei, 58 tot- 
cots, and 315 pages of text Cloth. ^3.00 net Stmmimi HkmdAHtun, 



*' The UlnitnUloiis are admirably executed, es they art hi aU of 
caa lefely be commended." 

Sch&ffer and Norris' Gynecology 

Atlas and Epttome off Gynecology. By Dr. O. SchAfpbr, of Heidel- 
berg. Edited, with additions, by Richard C. Norris, A. M., M. D., 
Gynecologist to Methodist Kpiscopal and Philadelphia Hospitals. With 207 
colored figures on 90 plates, 65 text-cuts, and 308 pages of text Cloth, 
$3. 50 net. In Saunders' Hand- At/as Series, 

hmmAcuk Journal of the Medical Sciencet 

" Of the illustrations it is difficult to speak in too high terms of approval. They are so 
clear and true to nature that the accompanying explanations are almost superflaous.'* 



Galbraith's Four Epochs of Woman's Life 

Recently Inued— New (Sd) BdMon 

The Four Epochs off Woman's Life : A Study in Hygiene. By Anna 
M. Galbraith, M. D., Fellow of the New York Academy of Medicine, ete. 
With an Introductory Note by John H. Musser, M. D., University of 
Pennsylvania. i2mo of 247 pages. Cloth, $1.50 net 

Birmhi^ham Medical Review, England 

" We do not. as a rule, care for medical books written for the instruction of the public. 
But we must admit that the advice in Dr. Galbraith's work is, in the main, wise and 
wholesome." 
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Schaffer and Webster's 
Operative Gynecology 



Atlas and Epitome of Operative Gynecology. By Dr. O. Schaf- 
fer, of Heidelberg. Edited, with additions, by J. Clarence Webster, 
M.D. (Edin.), F.R.C.P.E., Professor of Obstetrics and Gynecology in 
Rush Medical College, in affiliation with the University of Chicago. 
42 colored lithographic plates, many text-cuts, a number in colors, and 
138 pages of text. /// Saunders' Hand- Atlas Series, Cloth, $3.00 net 

RECENTLY ISSUED 

Much patient endeavor has been expended by the author, the artist, and the 
lithographer in the preparation of the plates of this atlas. They are based on 
hundreds of photographs taken from nature, and illustrate most faithfully the 
various surgical situations. Dr. Schaffer has made a specialty of demonstrating 
by illustrations. 

MadJCTl Record, New York 

" The volume should prove most helpful to students and others in grasping details usually 
to be acquired only in the amphitheater itself." 

De Lee's 
Obstetrics for Nurses 



Obstetrics for Nurses. By Joseph B. De Lee, M.D., Professor of 
Obstetrics in the Northwestern University Medical School ; Lecturer 
in the Nurses* Traininj^ Schools of Mercy, Wesley, Provident, Cook 
County, and Chicago Lying-in Hospitals. i2mo volume of 460 pages, 

fully illustrated. Cloth, $2.50 net 

RECENTLY ISSUED-NEW (2d) EDITION 

While Dr. De Lee has written his work especially for nurses, yet the prac- 
titioner will find it useful and instructive, since the duties of a nurse often devolve 
upon him in the early years of his practice. The illustrations are nearly all 
original, and represent photographs taken from actual scenes. The text is the 
result of the author's eight years* experience in lecturing to the nurses of five 
different training schools. 

J. Cfilloii Edgar, M. D.. 

Professor of Obstetrics and Clinical Sftdwifery, Cornell UniversitY. New York. 
"It is far and away the best that h.is come to ray notice, and I shall take great pleasure in 
Hoommending it to my nurses, and students as well." 



1 6 SALW-nK/iS' BOOKS OX GYNECOLOGY AND OBSTETRICS. 



American Pocket Dictionary '^'^ 

Thk American Pocket Medical Dictionary. Edited by W. 
A. Newman Dorland, A. M., M. D., Assistant Obstetrician to the 
Hos{)itaI of the University of Pennsylvania ; Fellow of the American 
Academy of Medicine. Over 570 pages. Full leather, limp, with 
gold edges. Si.oo net ; with patent thumb index, ^1.25 neL 
jMMi W. HolUad. M. D.. 



Professor of Sfedical Cktmistry and Toxicology mi ttU Jeferson MtdUai CoOtgtt 
Philadelphia, 

" I am struck at once with admiration at the compact sise and attractive «xt«iior. I 
can recommend it to our students without reserve." 



Grain's Gynecology. ifowCMi) 

lisSKNTIAL-S OF GYNECOLOGY. By EdWIN B. CrAGIN, M. D., 

Professor of Obstetrics, College of Physicians and Surgeons, New 
York. Crown octavo, 215 pages, 62 illustrations. Cloth, ^i.oo 
net. /n Siiundcrs' Qucstion-Compend Scries* 

The Medical Record, New York 

"A handy volume and ;i distinct improvement of students' compends in geneiaL 
No author who was not liimself .1 practical gynecologist could have consulted tfie 
student's needs so thorouj;hly as Dr. Cragin has done." 

Boisliniere's Obstetric Accidents, Emergencies* and 
Operations 

Obstetric Accidents, Emergencies, and Operations. By 
the late L. Cn. Bolsi.inikrk, M.I)., Emeritus Professor of Ob- 
stetrics, St. Louis Medical College; Consulting Physician, St. I.x)uis 

Fcnicilc H()si)ital. 3S1 pa^cs, illustrated. Cloth, §2.00 net. 

British Medical Journal 

" It In (Ir.iilv iii'l roM. i.,!v wr.tifH, .111(1 i> (•\iilontlv the work (>f a trachcr and practi- 
ti-'iuT of lar^<- t.'\i><rMii. . . It. nuTit li<-^ in tlu* judgment \vliich comes from experience." 

AshtOn*S Obstetrics. Recently Issued -New (6th) Edition 

r'.^SKNTLVLS ()!• ()i;>rKTKU'S. IW \V. IC.ASTKKI.V AsH TON, M. D., 

Trofcssor of (amicccjIol;;}' in the Mcdico-Chirurgical College, Phila- 
delphia. Crown (Kta\(), 256 pat^cs, 75 illustrations. Cloth, |ll.oo 
net. /// Saunders Oucstuni-Couipcud Scries. 

Southern Practitioner 

"An excellent littl«^ volume 1 1. itainini^ correct an<l practical knowledge. An admir- 
able compend. and the l)e-.t condensation we have seen." 

Barton and Wells* Medical Thesaurus 

A Tin^:sAUKus of Medical Words and Phra.ses. By Wilfred 
M. I^ARTON, AI. I)., Assistant to Professor of Materia Medica and 
Therapeutics, Geor<^eto\vn University, Washington, D. C. ; and 
Walikr a. Wklls, M. 1)., Demonstrator of I^r>''ngology, George- 
town Univ^ersity, Washini^non, D. C. l2mo of 534 pages. Flex- 
ible leather, $2.50 net ; with thumb index, ^3.00 net. 
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